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LECTUEE I 

Freer introduction of scientific subjects and Christian doctrines — 
Illustrations of the immense distances of the heavenly bodies 
— Their visibility implies a connection of some kind — Corpus- 
cular and tmdulatory theories of light — Triumph of the 
latter, and evidence of the existence of the lumiuiferous 
ether — Which, nevertheless, is not recognisable by our senses 
— Its connection with electricity — Possibly with gravitation 
— Unexpected constitution of ether indicated by the 
phenomena of polarisation — The history of the theory of 
light warns us against a summary rejection of what seems 
inexplicable by natural causes. 

In commencing my second course of Gifford Lectures, 
I feel that I oi:^ht, in the first instance, to make my 
apologies to the University for the delay which has 
occurred, as they ought properly to have been given 
in my second year of office. I have next to express 
my thanks to the Senatus of the University for 
having accepted a proposal I made when it was too 
late in the past academical year to lecture at a 
time suited to the wants of the University, that 

1 



2 GENERAL CHARACTER OF THE [i 

I should be allowed to deliver them during the 
present year instead. I come before you therefore 
to-day, not as actual, but as ea;-Grifford Lecturer. I 
find that the arrangements which the University 
authorities had made with my successor are of such 
a nature that I trust no serious inconvenience will 
arise from the change, and I do not think there is 
anything in it that can be distasteful to or 
uncourteous towards the present holder of the 
of&ce. 

At the conclusion of my former course of Gifford 
Lectures, I expressed the intention, in case it should 
fall to me to deliver another course, of dealing more 
freely with subjects to which I had myself paid 
more special attention, — I mean scientific subjects in 
so far as they might appear to aid us in the theme 
to which the attention of the Lecturer is directed by 
the will of the Founder.^ I said also that I should 
allow myself greater liberty in referring to dis- 
tinctively Christian doctrines, not with the purpose 
of entering on the subject of Christian evidences, 
which would be quite foreign to the foundation, stiU 
less of engaging in polemical theology, which is 
expressly prohibited, but of pointing out what it is 
that is really involved, and that as a rule runs 
throughout the belief of Christendom. And surely if 

^ An extract from Lord Gifford's Will, showing his object in 
founding the lectureships, and the qualifications and duties of the 
lecturers, is printed at the end of the volume. 
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Christianity does not destroy, but supplement and 
fulfil, those seekings after God, those endeavours to 
methodise the principles of right conduct, which may 
be made by the exercise of the powers with which 
man is endowed, it cannot be reasonable to exclude 
all reference to Christian teaching, nor can I imagine 
that Lord Gifibrd intended that it should be thus 
excluded. 

I have reason to think that the expression of an 
intention to bring before you rather matters that had 
occupied my attention than those which were new to 
me, and which I could only offer you at second 
hand, was received with favour ; and in part fulfil- 
ment of my expressed intention I propose to-day to 
direct your attention to some questions connected 
with our present scientific knowledge. 

It would not, however, be lawful for me, as Gifford 
Lecturer, to deliver to you a scientific lecture merely 
as such, and on account of the scientific interest of 
the subject that may be treated. But if we look on 
the framing of the material universe, the replenishing 
of the earth with living things, the formation of man 
with all his intellectual powers, his endowment with 
the sense of right and wrong, and generally with 
moral faculties — if, I say, we look on these as the 
work of a supreme Author of nature, then we may 
expect to find some general rules, or at least some 
analogies, running through even dissimilar portions 
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of His work. It is conceivable that, even in the 
study of inanimate nature, we may get hints as to 
God's moral government of His rational creatures. 
But to perceive such hiuts it is not necessary to 
go through the various branches of Natural Science. 
Nothiag more than hints of the most general kind 
as regards moral science need be expected from a 
subject so different as natural science ; and such, if 
they are attainable, we might expect to find rather 
in what is common to different branches of natural 
science than in what is distiactive of some one 
branch. 

By way of iatroduction to the subject which I 
propose to briag before you to-day, I wish to say a 
few words to help to give some idea which we can 
actually realise of the distances of the heavenly bodies. 
Statements regarding these distances are indeed to 
be found in every elementary text-book dealing with 
such subjects ; but it is one thing to accept such 
statements as true, on the authority of those whom 
we believe to be competent to make such statements 
on grounds which we cannot in the least comprehend, 
and another to be able to form some idea of the 
sort of evidence on which the statements depend. 

Now it requires no stretch of imagination to 
conceive that we should be able to make out the 
general form and the dimensions of the earth on 
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which we live. We travel long distances along it ; 
we can sail round it. To describe the refined 
methods by which its dimensions are most accurately 
ascertained, would lead me altogether too far from 
my subject. Suffice it to say, that it is thoroughly 
well proved to be very nearly spherical, with a 
radius of about 4000 miles. 

The heavenly bodies are not, however, accessible 
to us. How then can we imagine their distances 
from us to be measured ? To form a conception of 
this, suppose that we wished to ascertain the distance 
of some inaccessible object on the earth's surface, 
such as a rock a long way out at sea, we ourselves 
being confined to a small island. Let us take two 
stations on the island, some way apart, and so 
chosen that they are visible from each other, and the 
rock visible from both, and also that the distance 
between them can be measured, suppose by a chain. 
At each station we can observe the angle between 
the directions of the other station and of the rock, 
and thus in the triangle formed by the three objects, 
as we have measured the base and the angles at the 
base, we can calculate the sides, which are the 
distances of the rock from the two stations. 

If our supposed island were of very small dimen- 
sions, and the rock a very long way off, our triangle 
would be so slender that, unless the two observed 
angles were measured with very great precision, our 
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result could claim no great accuracy, though even in 
that case we should be able to affirm that the 
distance of the rock was at least as great as so 
and so. 

Now we may endeavour by a somewhat similar 
operation to determine the distance of the heavenly 
bodies. In this case the earth on which we live 
takes the place of our small island, and by choosing 
two stations widely separated on the earth's -surface 
we may procure a base of some thousands of miles. 
It is true that in this case the stations are not visible 
from each other ; but as they are on known points 
on the terrestrial globe, the dimensions of which we 
know, it can be imagined that by suitable calcula- 
tions, combined with observations of the heavenly 
body, which takes the place of the rock out at sea in 
our illustration, it might be possible to arrive at a 
definite result as to the distance of the body in , 
question. 

By methods of which the preceding illustration 
may serve to give a general idea, the distance has 
been ascertained of our nearest neighbour, the moon, 
which proves to be about a quarter of a million of 
miles. Already we have arrived at a distance which 
we hardly realise without reference to something 
with which we are more familiar to aid our concep- 
tions. We are familiar with railway trains, and it 
may help us to reflect that it would take an express 
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train, travelling without stopping night or day, eight 
months or so, to get over the distance from the earth 
to the moon. 

If we attempt to ascertain the distance of the 
sun by the direct application of similar methods, we 
find it to be so great as to prevent us from obtaiaing 
trustworthy measurements of it. But by indirect 
methods, still depending on the dimensions of the 
earth for a base line, it has been ascertained that the 
distance of the sun is about 92,000,000 miles — about 
400 times the distance of the moon. 

The distances of the stars are so enormous, that no 
methods founded on the direct employment of the 
distance between two points on the earth's surface as 
a base line would lead to any positive result. But 
in the course of a year the earth revolves round the 
sun in an orbit which is nearly circular, with a 
radius of 92,000,000 miles. It is conceivable that 
though we failed to observe any appreciable displace- 
ment in the direction of a star according as it was 
viewed from one side or the other of the earth on 
which we live, yet if we were to observe it from two 
■points separated by such an enormous distance as 
the diameter of the earth's orbit, some appreciable 
change in the star's direction might be perceptible, 
which might enable us to ascertain its distance from 
the sun, the centre of our system. In point of fact, 
such changes of direction have been ascertained to 
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exist in the case of some of the stars, but so ex- 
cessively minute that, even in the case of a Centauri, 
which so far as we know at present is our nearest 
neighbour among the fixed stars, the concluded 
distance of the star is so great that if the earth's 
orbit round the sun could be seen from the star, it 
would not appear as large as a threepenny piece seen 
at the distance of a mile. And we have every 
reason to believe that there are multitudes of stars 
vastly more distant than that. 

In spite of these almost inconceivably great 
distances, the fact that we do see the stars shows 
that there must be a connection of some kind 
between us and them. It does not at once show that 
light is of the nature of a messenger conveying to 
u& information respecting the star; for the word 
"messenger" carries with it the idea of something 
travelling ; and it is conceivable that the influence of 
the stars on us, which results in our seeing them, 
might have nothing to do with progress from place 
to place, but might be instantaneous. Nevertheless, 
long before the distance of any of the stars had been 
even approximately measured, two perfectly inde- 
pendent astronomical phenomena had revealed to us 
the finiteness of the velocity of light, and had 
enabled us to determine it. I allude, of course, to 
an observed inequality, as it is called, or periodic 
variation, in the observed times of occurrence of the 
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eclipses of Jupiter's satellites, and to a remarkable 
apparent annual displacement of the stars called 
aberration. These two phenomena fall so completely 
into their places, and the values of the velocity of 
light determined in two such utterly different ways 
agree so well together, that no doubt can remain that 
the professed explanation which refers them to the 
finite velocity of light is indeed the true explanation. 
And within the last half -century the velocity of 
light, notwithstanding its enormous magnitude, has 
been actually determined experimentally in terms 
of measured distances in the neighbourhood of the 
station of observation, or even in the room in which 
the experiment was made, and a value obtained for 
the velocity which closely agrees with those given 
by the two celestial phenomena. In these ways we 
now know that the velocity of light is a little over 
186,000 miles per second. Vast as this rate is, 
corresponding to the passage over a distance ex- 
ceeding seven times the circumference of the earth 
in one second, it yet would take about three and a 
half years for light to travel from a Centauri to us ; 
and this reference to the velocity of Kght aids us in 
conceiving the enormous distance of even the nearest 
of the stars, 

Now there are two, and as far as I can see, only 
two, possible ways in which we can conceive of the 
transmission of such a message: either we must 
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have something darted forth with this enormous 
velocity from the hody from which the light comes, 
or a certain change of condition must be propagated 
in a medium already existing, if not m infinite space, 
at least as far as the remotest visible star. These 
two radically different conceptions lie at the base of 
the two rival theories of light which, for a long time, 
divided the allegiance of men of science — namely, 
the corpuscular theory, or theory of emission, and 
the theory of undulation. The former, supported as 
it was by the great name of Newton, was for a long 
time that most in vogue. But subsequent researches 
have brought to light such an overwhelming amoimt 
of evidence in favour of the theory of undulations, 
that there cannot be a moment's hesitation which 
alternative we must adopt as to the nature of light ; 
and at the present day the statement that light 
consists in undulations may be regarded as one of 
the certainly ascertaiaed results of scientific inquiry. 
The undulatory theory demands of necessity the 
existence of some sort of medium, as it is called, 
extending at least to the remotest star, and existing 
likewise within such bodies as glass, water, etc. It 
would take me much too far from my subject to 
enter into the arguments, on the strength of which 
we conclude that this medium (to which the name 
of luminiferoiis ether has been given) exists within 
ponderable bodies, as well as in free space. 
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And yet this hypothetical medium, the ether, is a 
thing of which our senses give us no direct cognis- 
ance. We cannot feel it, or smeU it, or weigh it, and 
yet we have overwhelming evidence that it exists. 
And one most important object which it fulfils is 
that of informing us of objects at a distance through 
the sense of sight. But its functions do not cease 
here. There is the strongest reason for believing 
that heat in the radiant form — heat as furnished to 
us in the rays of the sun — ^is identical in its physical 
nature with light, not differiog from what we call 
light, otherwise than as light of one colour differs 
from light of another. Just consider for a moment 
in what condition our earth would be if it received 
no heat from the sun. The earth aU over would be 
in a worse condition for warmth than is the highest 
latitude that Arctic explorers have reached, even in 
the depth of the northern winter. No vegetation 
could go on, nor could we avail ourselves of coal 
fires, for coal is the remains of vegetation ia remote 
geological ages. And even if we had coal fires, the 
warmth which we at present experience in standing 
before them would be unknown, for that heat is 
conveyed to us by radiation from the fire. 

Though the conveyance of light and of heat ia the 
radiant form constitute those offices of the lumiui- 
ferous ether on which we can most definitely lay, as 
it were, our finger, we can hardly suppose that it has 
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not other functions to fulfil. One of the most strik- 
ing discoveries of modern times we owe to your 
countryman, the late Professor Clerk Maxwell. 
Among the agents around us which we render sub- 
servient to our wants, one of the most mysterious 
is electricity. We employ it in electroplating, in 
lighting our streets and apartments, in sending mes- 
sages, we may say instantaneously, to distant parts 
of the earth ; we employ it as a motor power, in 
many cases specially convenient, at least for small 
machines, though its applicability is not limited to 
small machines, but it is in some cases used in 
propelling carriages on railways. And yet, for all 
this, we are unable to give a definite answer to the 
question. What is electricity ? What is the precise 
meaning of an electric current, or of a charge of 
statical electricity ? But though we are ignorant of 
the nature of electricity, though we are unable to 
afiirm as much of it as we do of light, when we say 
light consists in undulations, yet we are able to 
investigate the laws of electricity, and subject the 
phenomena which it presents to us to refined mathe- 
matical analysis, and to compare with great accuracy 
the conclusions of theory with observation. Now 
Maxwell showed that two fundamental constants 
relating to electricity, the ratio of which, from the 
nature of the case, represents some velocity, and 
which are capable of numerical determination by 
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laboratory experiments, were so related that the velo- 
cityin question was, within the limits of errors of obser- 
vation, equal to the velocity of propagation of light. 
This formed the starting-point of his electromagnetic 
theory of light, according to which Kght consists in 
the propagation of an electromagnetic disturbance. 
This theory has quite recently received a remark- 
able confirmation through the investigations of 
Professor Hertz, who has succeeded in showing, by 
purely electrical means, that an electromagnetic 
disturbance, such as was previously known through 
Faraday's discovery of electromagnetic induction, 
was capable of reflection and interference just* like 
light. As with light, so here the phenomena of 
interference furnish data for determining the length 
of a wave. The values so determined come out, 
indeed, of altogether a different order of magnitude 
from what we had been used to in the study of 
light. Instead of wave-lengths ranging about the 
50,000th part of an inch, we have such as are to be 
measured by yards, or feet, or inches at the very 
least. But such a difference ia the scale of magni- 
tude, great though it be, is no proof of a diversity 
of physical nature ; and though the light of lowest 
refrangibility that affects our eyes has stUl a wave- 
length of say the -rroinr of an inch, we know that 
there are radiations extending downwards much below 
the extreme red, and capable of detection by their 
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heating or their photographic effects; and to these 
rays belong wave-lengths considerably larger than 
any that affect the eye, though still, it is true, com- 
parable in magnitude with the waves of light rather 
than with the electromagnetic waves with which 
Hertz worked. But though this extension of wave- 
length indicated by phenomena, which had long been 
identified in their physical nature with light, leaves 
us still far from reaching those attained by purely 
electromagnetic means, still, as I said, the mere 
difference of magnitude is no valid argument against 
an identity of nature — an identity so strongly sup- 
ported by the community of laws in the two pheno- 
mena. On the whole, there appears to be little 
doubt that the luminiferous ether is in some way 
intimately concerned in the phenomena of electricity, 
though the nature of electricity itseH, and of its 
various manifestations, is a matter still veiled in 
mystery. And as electricity, in some of its aspects, 
is closely connected with chemical action, we are 
led to speculate on some connection which we do 
not understand between the luminiferous ether and 
chemical affinity, and with the all-important results 
which depend upon it. 

There is yet another direction towards which our 
thoughts are turned in speculating on the various 
offices which the luminiferous ether may fulfil. 
Newton's great discovery of universal gravitation 
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has reduced to law, and enabled us to predict by 
mathematical calculation, the complicated movements 
of the bodies of the solar system. But what is gravi- 
tation in itself ? How is it that two bodies at a dis- 
tance, suppose the moon and the earth, are drawn 
towards one another ; or, to come nearer home, why 
is it that an apple, detached from the bough on which 
it hung, falls to the earth ? This is a question which 
we are not able to answer ; but as to what gravita- 
tion is not, Newton himself has used very strong 
language. In the course of a letter to Bentley, he 
says : " That gravity should be innate, inherent, and 
essential to matter, so that one body may act upon 
another at a distance through a vacuum, without the 
mediation of anything else, by and through which 
their action and force may be conveyed from one to 
another, is to me so great an absurdity, that I believe 
no man who has, in philosophical matters, a com- 
petent faculty of thinking, can ever faU into it. 
Gravity must be caused by an agent acting con- 
stantly according to certain laws ; but whether this 
agent be material or immaterial, I have left to the 
consideration of my readers." I suppose the alterna- 
tive which Newton had in his mind, and left to the 
consideration of his readers, was a theory somewhat 
analogous to the corpuscular theory of light (such, 
for example, as Le Sage's theory of ultramundane 
corpuscles), or some theory in so far analogous to 
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the imdulatory theory of light, as that the effect is 
referred to something already existing in the space 
which separates the attracting bodies. The over- 
whelming evidepce which, at the present time, exists 
in favour of the undulatory theory of light, proves 
that there is something intervening in the space 
which separates attracting bodies, and the tendency, 
I think, is to lead us to suppose that the luminiferous 
ether is in some way, which we do not understand, 
the link of connection, whereby bodies at a distance 
are enabled to attract one another with the attrac- 
tion of gravitation. 

As this ether is not directly recognisable by us 
by means of our senses in the manner of ponderable 
matter, it will readily be understood that its pro- 
perties may, in great measure, remain unknown to 
us, or be only in part arrived at by induction from 
observed phenomena. When the idea was seriously 
entertained of explaining the properties of light by 
the supposition that light consisted in the undula- 
tions of a subtle medium, men's thoughts naturally 
turned to the analogy of sound. Sound, which we 
know to consist in an undulatory motion propagated 
through the air, exhibits many phenomena, such, 
for example, as reflection, refraction, interference, 
analogous to the corresponding phenomena in light ; 
and the luminiferous ether would naturally have 
been regarded as a fluid, elastic in the same sense as 
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air, but vastly more subtle. The undulations which 
constitute light would naturally be supposed to 
arise from condensations and rarefactions, just as in 
the case of air. At a distance from the body which 
is the source of sound, we know that the vibrations 
of the air are to and fro in the direction in which 
the sound is propagated, and such would naturally 
be supposed to be the case with Hght. But though, 
as I have said, light and sound exhibit many features 
in common, there are some phenomena iu light which 
have absolutely no counterpart in sound; I allude 
more especially to double refraction and polarisa- 
tion. Hygens, to whom we owe the discovery of the 
laws of double refraction as exhibited in Iceland 
spar, had nearly finished his treatise on the subject 
when he discovered the phenomenon of polarisation, 
closely bound up though it be with that of double re- 
fraction. What the appropriate idea of polarised light 
could be remained a mystery, and the phenomena 
which Hygens observed in connection with polarisation 
fitted ill with the notions which he had been led to 
entertain respecting the cause of double refraction. 
For considerably more than a century after Hygens' 
discovery of polarisation, that modification of light 
was imknown, save as a result of, or at least in 
direct connection with, double refraction. But early 
in the present century Mains , made the important 
discovery that the very same modification of light, 

2 



1 8 CONSTITUTION OF ETHER d 

designated by the term polarisation, could be con- 
ferred on it simply by reflection at a proper angle 
from glass and various other substances; in fact, 
transparent substances generally, though not (except 
it be partially and very imperfectly) by metals. 
Hence polarisation must be some modification of 
light which exists quite independently of double 
refraction, though, as the connection of the two 
phenomena shows, the cause of double refraction 
must have an intimate relation to polarisation, what- 
ever that may be. But it was not for many years 
after this discovery that the appropriate idea was 
suggested of what it was that constituted polarisa- 
tion. Dr. Young seems to have been the first to 
suggest it ; though shortly afterwards Fresnel, who 
had been engaged along with Arago in an experi- 
mental investigation of the laws of interference of 
polarised light, placed the theory of polarisation (by 
which I mean the theory of what it is that constitutes 
polarisation, not a theory of the manner in which 
that modification of light is brought about) on, we 
may say, an irrefragable basis. It was shown that 
in polarised light the vibrations, instead of being to 
and fro in the direction of propagation, must be 
transverse to that direction ; and, as a consequence, 
that in ordinary light they must take place in the 
planes of the waves. This demanded a complete 
revolution in the character of the elasticity which we 
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must attribute to the ether. It must consist in an 
elastic resistance to the gliding on of one layer over 
another, a sort of elasticity unknown in liquids or 
gases, though it occurs in elastic solids. How the 
ether can at the same time behave like an elastic 
solid in resisting the gliding of one portion over 
another, and yet like a fluid in letting bodies freely 
pass through it, is a mystery which we do not 
understand. Nevertheless, we are obliged to suppose 
that so it is. This shows how little right we have 
to presume upon our knowledge when we come to 
deal with a medium like the ether, of which our 
senses give us no direct cognisance. 

In bringing before you the subject of the lumini- 
ferous ether, and the slow progress which man has 
made in getting some knowledge of its existence and 
properties, it may naturally have occurred to you to 
ask, What can all this have to do with the proper 
subject of the Gifford Lectures ? I said, however, in 
my former Lectures, that if we regard the course of 
nature, inanimate, living, intellectual, moral, as aU 
alike the work of the supreme Author of nature, 
we might expect to find, at least to some extent, a 
similarity of plan between one portion of His works 
and another ; at least to the extent that we might 
obtain hints bearing on one branch of the subject, 
from the consideration of another apparently utterly 



20 WARNING SUGGESTED BY THE [i 

dissimilar. Let us see now whether lessons, bearing 
even on a subject so apparently remote as natural 
theology, may not be deduced from our study of the 
phenomena which led up to our acceptance of the 
existence of an ether endowed with properties which 
we only very imperfectly understand, but which, as 
far as we do understand them, are such as we should 
never have dreamt of attributing to it h priori. 

There is a strong tendency at the present day to 
assume that aU the phenomena which faU under our 
notice are to be explained by the interaction of 
forces such as those which we can examine or make 
experiments with. Of course nobody can pretend 
that we can actually so explain them; the tacit 
assumption I refer to is that they are of a nature to 
be so explained, so that any asserted fact respecting 
which there does not appear to be the slightest prob- 
ability that we could explain it by any means of 
investigation open to us must therefore be rejected 
as incredible. 

Now the history of the progress of physical optics 
affords a warning to us how fallacious such an as- 
sumption may be. The assumption to start with 
that all space, or all at least of which we have any 
cognisance, must be imagined to be completely filled 
with a supposed medium of which our senses give us 
no information, already makes, we might reasonably 
say, a severe demand upon our credulity ; and indeed 
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there are, or at least have been, minds to which the 
demand appeared to be so great as to cause the 
rejection of that theory of light. And when we 
provisionally assume the existence of an ether, and 
use it as a working hypothesis in our further investi- 
gations, we find ourselves obliged to admit properties 
of this supposed ether so utterly different from what 
we should have imagined beforehand, through our 
previous experience, that we are half staggered, and 
demand the fullest evidence before we can accept the 
conclusions. Of course it is quite right that we 
should demand full evidence. But it is a different 
thing altogether to reject the theory which is asserted 
to explain so much, merely because it runs counter 
to much that we should confidently have anticipated 
from our previous experience. Such a proceeding 
may well be prejudicial to the progress of even 
physical science. A slashing article in an old number 
of the Edvnhwgh Bemew, ridiculing the supposed 
vagaries of an undulationist, had probably the effect 
of diminishing the share which our own country took 
in the great revival of physical optics in the present 
century. 

In the ease of the luminiferous ether, the evidence 
by which we are ultimately led to believe in its 
existence, and its possession of properties so different 
from what we should have imagined beforehand, is 
of course of a similar nature to that which meets us 
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in the study of other branches of physical science, 
where we have to do with bodies the existence of 
which is directly made known to us by the exercise 
of our senses. To this extent I grant the illustration 
is inadequate to represent precisely what it is in- 
tended to elucidate. Nevertheless, it does, I think, 
show how we may miss the truth if we set out with 
a determination to refuse a hearing to what professes 
to be truth, merely because we cannot imagine it to 
be established by evidence at all of the nature of that 
on the strength of which the results of the study of 
physical science are believed in, and because we have 
determiaed to attend to no other. 

It will probably be perceived that the question to 
which my remarks are leading up is this — ^Are we 
justified ia rejecting what is asserted as claiming 
behef on the ground of evidence in part at least 
professedly supernatural merely on the ground that 
it is supernatural ? It is not my purpose to discuss, 
and indeed I am forbidden to lean upon, evidence of 
a supernatural nature. But it fairly belongs to the 
province of reason to investigate the question whether 
we are or are not justified in rejecting the super- 
natural merely as such. 

But in order to avoid confusion, before attempting 
to answer this question we must ask another — What 
is meant by supernatural ? Of course in one sense 
it may be claimed that nothing is supernatural. If 
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we include in nature all that is, then, of course, there 
can be nothing supernatural. It is obvious that it 
cannot be in this sense that the word is used. But 
there is an ordinary course of nature with which we 
are familiar: the sun rises and sets, the seasons 
alternate, summer and winter, the matter around us 
possesses such and such properties, which we investi- 
gate, and of whose action we determine the laws, 
plants vegetate in a generally similar manner one 
year to another All this is according to the ordinary 
course of nature, and we do not therefore speak of 
it as supernatural. Again, changes are incessantly 
effected which would never have been brought about 
by the mere action of the natural forces about us, 
but which depend upon the will of man, who chooses 
to bring about such and such results, and sets to work 
accordingly. But these too belong to the ordinary 
familiar course of nature, and we do not speak of 
them as supernatural. 

But suppose it is asserted that something utterly 
unlike the ordinary course of nature has occurred, so 
unlike that we cannot imagine it to have taken place 
through the action of the forces which we see around 
us, or to have been the work of man, are we therefore 
justified in rejecting the statement as absurd and 
incredible ? That depends upon whether we are 
authorised in afiirming that our minds and our 
senses, taken together, are competent to undertake 
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the investigation of anything that may exist in nature. 
I say designedly " to undertake the investigation of," 
not " to investigate," for the expression " to investi- 
gate " might be supposed to mean, to make at least 
some little step towards the explanation ; whereas, 
what I mean, is to regard the subject as lying within 
our competence to attack with some chance of success. 
Now, if even in a purely physical science, like that 
of light, an obstinately conservative adherence to the 
conclusions supposed to be derived from our previous 
experience, and refusal to look beyond, would have 
caused us to miss the discovery of the splendid theory 
which now guides us so unerringly through a labyrinth 
of observed facts, it may well be that a proud asser- 
tion of our competence to enter on the investigation 
of all subjects by our own unaided powers will shut us 
out from the apprehension of truths of a different kind, 
which yet may be to us of the utmost importance. 

The unreasonableness of any such in priori rejection 
of aU that transcends the ordinary course of nature, 
such as we observe it, will be the more apparent on 
a little further consideration. The examination of 
what we see in nature, as I insisted on in my Lectures 
two years ago, presents us with problems as to origin 
which there does not seem to be the slightest chance 
of our being able to solve merely by reference to such 
natural causes as those that we are acquainted with. 
Take, for example, the problem of the origin of life ; 
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or again, take evolution itself, viewed in connection 
with the physical evidence that the order of things 
which we see about us, regarded in a wide sense, as 
stretching over ages, is one not of periodicity but of 
progress, negativing the idea that it can have existed 
from a past eternity. We require some cause above 
the ordinary laws of nature. Furthermore, the ex- 
amination of nature presents us with overwhelming 
evidence of design, but design is unintelligible without 
a designing mind. But once we admit the existence 
of an intelligent Author of nature, it would be absurd 
to deny to Him the powers of free will, of origination, 
which man himself possesses, and it would be in the 
highest degree presumptuous to suppose that He is 
limited by those natural laws under which alone man 
can work. Hence it foUows that we have no right 
to reject as incredible everything that transcends the 
order of nature as we observe it or coxdd observe it. 
But, of course, whUe we are not justified in proudly 
rejecting the supernatural merely as such, we are not 
to suppose that mere credulity is a virtue. We have 
a right to demand that reasonable evidence shall be 
afforded us of what we are called on to accept, even 
though it he outside the ordinary course of nature ; 
what we have not a right to do is to demand that that 
evidence shall be of a particular kind, analogous to 
the evidence by means of which we make progress in 
the study of natural science. 
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Nor is it only in warning us against the summary 
rejection of what claims to be supernatural, that we 
may learn a lesson from the history of the theory of 
the luminiferous ether. It may be that our thoughts 
lead us to the conception of some agency at work, of 
which our senses give us no direct cognisance, and 
which is not open to our experimental investigation. 
We are not, therefore, authorised in summarily re- 
jecting the supposition of its existence. In a future 
Lecture I shall have some speculations of this charac- 
ter to bring before you — speculations belonging to a 
sort of border-land between the natural and the 
supernatural. I do not profess that they are more 
than speculations, or claim for a moment that you 
should accept them ; all I can venture to ask is that 
you will kindly give me a hearing. 



LECTURE II 

Conception suggested by the properties of the ether of instantaneous 
transmission of intelligence — Division of physical sciences into 
distinct branches — Fundamental character of the laws of motion 
— Yet to these must be superadded gravitation — And to these 
again magnetism, etc. — Similarly the physical laws do not 
suffice, but when we come to living things, fresh laws must be 
superadded — Superficial character of certain resemblances in 
inorganic nature to phenomena of life — Materialism and direc- 
tionism — Reflex action and volition — Theological tendencies 
of adoption or rejection of materialism, 

I HAVE already brought before you the subject of the 
luminiferous ether in one of its aspects — namely, 
that of its mysterious nature, our senses giving us no 
direct cognisance of its existence, while yet we have 
the highest evidence in the present state of our 
scientific knowledge that such a thing does really 
exist. I would now refer to one of its properties, or 
at least what we have very strong reason for believ- 
ing to be one of its properties, and follow out some 
trains of thought that thence arise. 

The existence of the luminiferous ether was first 
assumed on account of the prospect which it seemed 
to hold out of explaining the existence and properties 
of light. What an overwhelming amount of evidence 
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is available at the present day in favour of its exist- 
ence, those only who have made a special study of 
the subject are fully in a condition to judge. Ih the 
earlier progress of the science of physical optics, our 
knowledge of the analogous phenomena of sound was 
of immense assistance. It is not, however, as a 
vehicle for the propagation of light that I propose to 
speak of the ether to-day, but rather in relation to 
properties which we may suppose it to possess which 
have not been brought out in observation, but which 
are more closely analogous, if they exist, to the 
properties of the air in relation to sound, than are 
those of the ether in relation to light. And it falls 
in with my plan that I should, in the first instance, 
direct your attention to sound rather than to light. 

Sound, as we know, under ordinary circumstances 
consists in a vibratory movement of the air, propa- 
gated from point to point by means of the elasticity 
of the air, elasticity meaning the force whereby the 
air resists change of volume; exercisiug a greater 
pressure than in its undisturbed state when it is 
compressed, and a smaller pressure when it is rare- 
fied. It travels ia air of average temperature at the 
rate of about 1100 feet per second. It thus affords 
us speedy information of things going on at a moderate, 
or even some considerable distance from us. The 
distance at which a sound is audible naturally depends 
on its intensity — on the amount, that is, of the 
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disturbance involved in it. A cannon shot may be 
heard to the distance of some miles. The most 
remarkable instance of the audibility of sound to 
great distances occurred in the case of the great 
eruption of Krakatoa in 1883, The sound of the 
explosion was heard even in Australia, where it was 
imagined that a naval engagement must have been 
going on at sea, and even as far off as Ceylon. When 
such long distances are concerned, the propagation is 
by no means what we should regard as sensibly 
instantaneous. Thus for sound to travel 750 miles 
would take about an hour. 

When we are dealing with such violent disturb- 
ances, the actual excursions of the particles and the 
accompanying changes of pressure are not exces- 
sively small. Thus, in the Krakatoa explosion, a 
disturbance in the atmosphere of the same nature as 
that to which sound is due, but not audible, as being 
of too long a period, was traced in the records of 
self-recording barometers all over the world ; and it 
even appears that this disturbance travelled round 
the earth to the antipodes of EJrakatoa, where the 
disturbances coming in from all directions crossed, 
and actually went more than once round the earth 
again. But volcanic eruptions or the explosions of 
powder mills are comparatively rare ; what I wish to 
direct your attention to, is the almost inconceivable 
minuteness of the disturbance of the air in the case 
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of sounds which, nevertheless, are easily audible. 
Take an ordinary tuning-fork and strike it. The 
sound given out is very feeble. But press the end of 
the handle down on a table, and a clear, far louder 
note is given out. Why is this ? The reason is that, 
in the first case, when the tuning-fork is immersed 
in air, not in contact with any solid substance except 
the soft flesh of the thumb and forefinger, between 
which the handle is held, the prongs make indeed 
very sensible excursions to and fro, as may be per- 
ceived by their sUghtly misty outline, the actual 
vibrations being too rapid for the eye to follow ; and, 
of course, as either prong moves, it pushes the air out 
of its way, or draws it in from behind by tending to 
create a vacuum which is filled in from the adjacent 
air. But in consequence of the small diameter in 
any direction of a section of either prong, the air 
which is pushed from the front can easily get round 
to the rear, returning again in the second half of the 
complete vibration, so that by far the greater part of 
the motion of the air consists in a local reciprocating 
motion from front to rear, taking place just as it 
would in an incompressible fluid, and not being 
accompanied by condensation and rarefaction, so that 
hardly any sonorous vibration is produced. But 
when the end of the handle is pressed against a table, 
or better still, a sounding-board, the excessively 
minute vibrations of the tip of the handle are com- 
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niunicated to the sounding-board ; and as this presents 
a broad, flat face to the air, this elastic fluid is unable 
to escape to the rear, gets alternately condensed and 
rarefied, and so sonorous vibrations are produced. 
But the amount of excursion of the air cannot exceed 
the excursion of the sounding-board, which is merely 
microscopic in amount ; and at some distance from 
the tuning-fork the excursion of the air is still 
further reduced, by the divergence of the disturbance, 
and yet the sound is very well heard. We see in 
this way how almost inconceivably minute may be 
the actual amount of disturbance which yet is 
competent to produce a very sensible sound. 

Let us turn now from sound to light. The com- 
paratively sluggish velocity of propagation of 1100 
feet per second is exchanged for the enormous 
velocity of upwards of 186,000 miles per second. 
But this is not all. A study of the phenomena 
of light led in time to the discovery that the 
vibrations which constitute light could not be, as 
we know is the case with sound, to and fro iu 
the direction in which the sound is propagated, 
but must be transverse to the direction of pro- 
pagation. This requires in the medium in which 
the vibrations are propagated the existence of a 
sort of elasticity whereby the medium resists dis- 
tortion of figure, of a kind which does not involve 
alteration of volume. It has been shown that an 
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elastic medium which is constituted alike in all 
directions possesses simultaneously two sorts of 
elasticity — one that whereby it opposes resistance 
to a change of volume, like air and other gases, the 
other the kind just mentioned; and that to these 
two kinds of elasticity correspond respectively two 
kinds of disturbance — one similar to that of air 
when propagating sound, the other that which has 
just been mentioned in relation to light. It has been 
shown further that in a medium possessing both 
kinds of elasticity — and such apparently must be the 
ether if indeed it acts mechanically — the velocity of 
propagation of the to-and-fro vibrations must be 
considerably, and may be enormously, greater than 
that of the transverse kind, which latter it is that 
constitute light. It has further been shown by 
Green, by a combination of dynamical conclusions 
with what we know of light, that in the case of 
the ether the normal vibrations, those analogous 
to the vibrations of the air in the case of sound, 
must be propagated incomparably more swiftly than 
the transversal vibrations which constitute light; 
with a velocity accordingly which, if finite at all, 
must at least be incomparably greater than one of 
186,000 miles per second. These normal vibrations, 
if they exist, may conceivably afford a means of 
communication to enormous distances, at a rate 
which may be deemed instantaneous. 
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It appears then that the study of purely physical 
science leads us to the contemplation of the possi- 
bihty of the communication of intelligence from 
one part of the universe to another, with a velocity 
so great that we are unable to assign any limit to it, 
while the means of communication are such as to 
involve only disturbances of inconceivable minute- 
ness in an existing medium. Possibly this thought 
may help a little the miads of some by aidiag them 
to conceive of an intelligent Will as pervading the 
whole universe. But in saying this, I wish to 
emphasise the expression I made use of just now — 
"leads us to the contemplation of"; for I should 
be sorry that any one should suppose that I was 
making the slightest attempt to give a physical 
explanation of a purely theological proposition. 

The physical sciences are divided into distinct 
branches, some of which, partly perhaps iu con- 
sequence of their being most obvious and longest 
known, we are disposed to regard as the more 
fundamental. Foremost among these may be placed 
the laws of motion, even though we cannot altogether 
say that a perfectly distinct idea of mass and its 
measurement was known from ancient times. I do 
not suppose that any clear conception of mass as 
distinguished from weight was attained to before the 
time of Newton. The fact, that in the observation 

8 
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of the motion of matter, as we have 'it on the surface of 
the earth on which we live, mass is so mixed up with 
weight, tended somewhat to obscure the independent 
conception of mass. Newton was the first to prove 
that weight at a given place on earth was strictly 
proportional to mass, which he did by experiments 
on pendulums, which it would lead me much too far 
from my subject to enter into. As I have already 
remarked in my former course, we may easily, with 
our present knowledge, place ourselves in conceiv- 
able circumstances in which we might have grown 
up with a familiar idea of mass, and of the laws of 
motion, and known nothing whatsoever of gravitation 
We have only to imagine that we were bom and 
brought up on an excessively minute planet, so 
small that its attraction of gravitation for the things 
on its surface, our own bodies inclusive, would be 
quite insensible. Supposing a rational and philo- 
sophically-minded race of minute beings to have 
lived on such a planet, they might have easily made 
out the laws of motion, and have constructed an 
elaborate system of dynamics, without knowing 
anything whatsoever of the existence of weight or 
gravitation. This mysterious property of gravita- 
tion, the effects of which, in the actual condition 
of our lives, meet us at every turn, is accordingly 
something which we must regard as superadded to 
the mechanical properties of matter. It is true that 
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many have speculated on possible explanations of 
gravitation, which would reduce it to what I have 
called the mechanical properties of matter, but no 
one as yet has arrived at any satisfactory theory. 

But even if we include gravitation ta the 
mechanical properties of matter, that will by no 
means suffice for the explanation of the physical 
phenomena which are presented to us in our 
examination of inorganic nature. Take the pro- 
perties of the lodestone, or of a steel bar which has 
been rubbed with it. We have here manifestations 
of attraction and repulsion, of setting in a particular 
direction in the case of a body free to turn without 
sensible friction about a vertical axis, which we can 
by no means refer to the mechanical properties of 
matter, even when we include gravitation among 
them. "We are obliged to admit the existence of a 
wonderful something outside these properties, which 
we call magnetism. We cannot, of course, say that 
magnetism is incapable of explanation on purely 
mechanical principles, but assuredly we are not at 
all authorised to say that it is capable. 

Again, take the phenomena presented by a rubbed 
piece of sealing-wax. Here, again, we have mani- 
festations of attraction and repulsion wholly different 
from what are exhibited by magnets, and apparently 
having no connection with them. They are, I need 
not say, shown on a far larger scale in the frictional 
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electrifying machine, and not merely phenomena of 
attraction and repulsion, but various others, such 
as the production of brilliant sparks, a shock to the 
system, and so forth. 

Again, take the very common phenomenon of the 
burning of a candle. We have here a production of 
light and heat not referable, so far as we know, to the 
mechanical properties of matter, or to magnetism, or 
to electricity. We are introduced to what we are 
obliged to refer to something different, which we call 
chemical affinity. Of course it does not always 
show itself by the production of light, as ia this 
case ; the s'olution of a bit of marble in an acid, and 
the evolution of gas accompanying the solution, is a 
simple case in poiat. 

We have here, then, lying altogether outside the 
mechanical properties of matter, so far as we know, 
a lot of other properties to which we give names, 
suppose magnetism, electricity, chemical affinity. 
Agreeing with one another in so far as that they 
do so lie, they are yet very different from one 
another; and, so far as we have seen at present, 
appear to have no connection with one another. 

I have mentioned the solution of a bit of marble 
in acid as an instance of the action of chemical affinity. 
Suppose that instead of marble we have a piece of 
zinc, immersed, say, ia dilute sulphuric acid. Like 
the marble, it dissolves with evolution of gas from the 
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surface of the metal. If we had used copper instead 
of zinc, it would have remained intact, and nothing, 
apparently at least, would be going on. We might 
even have ziac and copper separately in the same 
solution, and the result would still be the same — 
the zinc would be dissolved with evolution of gas 
from its surface, and the copper would remain 
unaltered. 

But suppose the two metals, instead of lying 
apart in the same solution, were in contact at one 
or more points, the phenomena now observed would 
be in one respect completely changed. As before, the 
zinc would be dissolved and the copper would not, 
but the bubbles of gas which formerly rose from the 
surface of the zinc now rise from the surface of the 
copper. If, instead of being in contact within the 
solution, the two metals are apart, as in the first 
case, but are joined by a metalhc wire, which, for 
simplicity's sake, we may suppose to be wholly in 
air, the metal plates jutting out above the surface 
of the fluid, and the wire touching them both above 
that surface, the result will be the same as in the 
second of the cases mentioned above. And if the 
wire, while kept in contact with one of the plates, 
be sometimes held apart from the second plate and 
sometimes connected with it, the result wiU alter- 
nately be the same as in the first, or as in the second 
of the cases mentioned in the first instance. 
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We see, accordingly, that the result of the 
chemical changes which take place just alike in 
the two cases, so far as relates to the nature of 
the substances undergoing chemical change and of 
those produced by that chemical change, are in 
certain other respects quite different, in consequence 
of some mysterious office fulfilled by the connecting 
wire. The wire is not chemically changed; but 
that there is something going on in it is shown, 
not merely by the difference of result which it 
makes as regards the place of evolution of the gas 
(hydrogen) which is produced by the chemical re- 
actions, but by other phenomena unconnected with, 
or, at any rate, having no apparent connection with, 
chemical affinity. Suppose, for example, that a 
magnetic needle is held near the connecting wire. 
So long as the wire is in contact with 'one only of 
the metallic plates no effect is produced on the 
needle, but as soon as contact is made between the 
wire and the other plate, the needle is deflected. 
It would lead me quite too far from my subject to 
mention the laws according to which this deflection 
takes place; this brief reference to Oersted's great 
discovery will suffice for my purpose. For the same 
reason I will leave unmentioned the great discoveries 
as regards the mutual relations of chemical affinity, 
electricity, and magnetism, which we owe to our 
own countryman, the illustrious Faraday. Indeed, 
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I cannot help thinking that it may already have 
occurred to the minds of some of you to ask, "What 
can all this have to do with the proper subject of a 
G-ifford Lecture ? 

In what I have been saying, I have purposely 
confined myself hitherto to phenomena relating to 
the inorganic world, because, mysterious as some 
of these phenomena stiU are — indeed, I might say, as 
all are, if we attempt to get to the bottom of them — 
we nevertheless know a good deal about them, and 
are able to trace to a considerable extent a chain of 
causation running through them. Before leaving 
this subject, let me briefly recapitulate the con- 
clusions to which we have been conducted. 

We have seen that the mechanical properties of 
matter do not suf&ce for the explanation of the 
phenomena which are presented to us. We are 
obliged to recognise other influences at work — ^in- 
fluences belonging, so far as our knowledge extends, 
to a different platform altogether. We cannot 
indeed af&rm, nor have we any inducement to 
affirm, that they are certainly inexpKcable by refer- 
ence to mere mechanical causes ; all we can say is, 
we see no way of so explaining them. 

Let us now pass from the contemplation of in- 
organic to that of organic nature. In connection 
with life, we see processes going on which, so far 
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as we know, have absolutely no counterpart in the in- 
organic world. As in the study of inanimate nature, 
we found that the mechanical properties of matter 
did not suffice, but we were obliged to recognise 
other influences, such as chemical affinity, electricity, 
etc., lying outside those properties, so far, at least, as 
our knowledge can enable us to say; so it seems 
to me that in the study of organic nature we are 
obliged to recognise influences at work belonging to 
a different platform from the mechanical properties 
of matter, chemical affinity, magnetism, electricity, 
etc., and all the other influences belonging to the 
inorganic world put together. 

I suppose that this would be almost universally 
admitted. Yet there seems to be in the minds of 
some a strong tendency to refer the phenomena of 
life, curious and complicated as they are, to the 
mere operation of the same forces which we observe 
in connection with unorganised matter. I would 
specially emphasise the word mere, for I do not for 
a moment want to exempt living things from the 
operation of the same forces to which lifeless matter 
is subject. But there is aU the difference in the 
world between necessary and sufficient — between 
subjection to these forces and subjection to nothing 
else. Between the phenomena which living things 
exhibit, and those of lifeless matter, there appears, 
however, to be a great gulf fixed. Superficial 
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resemblances may now and then be noticed, but it 
needs but little examination to find how purely 
superficial these resemblances are. Certain sub- 
stances in crystallising on the side of a vessel or 
on the surface of a solid, on which they are deposited 
from a condition of vapour, not unfrequently take 
on fern-like forms ; the ice deposited on window 
panes in winter is a familiar example. But with 
the common exhibition of graceful flowing forms 
all resemblance ceases. A small portion of the ice 
presents a perfectly homogeneous structure ; there 
is nothing in the slightest degree analogous to the 
growth and multiplication of cells, let alone that 
marvellous power of reproduction which all living 
things exhibit. The ice, it is true, exhibits in polarised 
light the property of depolarisation, as do also various 
animal and vegetable structures ; but this is no proof 
whatsoever of a similarity of origin. In fact, the 
property of depolarisation is referable simply to the 
arrangement of the ultimate molecules, of which we 
have strong reason for believing that ponderable 
matter is made up, not being, on the average, alike 
in all directions; and the condition of not alike is 
the general one which we should rather expect to 
find than not, provided there is any directing force 
at work interfering with the average uniform orienta- 
tion of a vast number of molecules placed at random. 
In the case of growing crystals, we have such in the 
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polarities of the molecules, causing, as we have 
reason to believe, a definite orientation in the in- 
dividual molecules, from which results the definite 
law which regulates the directions of the natural 
faces and cleavage planes ; in the latter it may be 
that the solid particles, as they are successively laid 
down in the process of growth, have a different molec- 
ular orientation, according as we regard the direction 
in which a structure is being added to, or a different 
direction ; or it may be that, after the matter has 
first been laid down in the solid state, swelHngs or 
contractions take place in different parts of the struc- 
ture which have, for effect, to introduce mechanical 
strains; and we know that such strains produce a 
depolarising structure, as we see exhibited in unan- 
nealed glass, or glass subject to temporary bending. 
Hence no valid argument for analogy of condition 
between organic and inorganic material can be drawn 
from the mere possession in common of the power of 
depolarising polarised light. 

The processes of growth and nutrition of living 
things are truly wonderful, and their power of re- 
production seems to be even more wonderful still. 
If we are obliged to refer the former to influences 
of some kind over and above those which are mani- 
fested by lifeless matter, still less could we expect to 
explain the latter by the mere action of the physical 
forces. But to this an objector might conceivably reply, 
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"I can find you an analogy in matter destitute of 
life," and then proceed to point out certain phenomena 
relating to what are called supersaturated solutions. 
Sulphate of soda, otherwise called Glauber's salt, 
is one which, like many others, is much more sol- 
uble ia hot than in cold water. If a saturated solu- 
tion in hot water be made, and after boiling in a 
flask be allowed to cool undisturbed, the neck of the 
flask being protected from air, or at least from dust 
falling in, the salt is found to remain in^ solution, 
even though the percentage of salt be very much 
greater than that contained in a solution saturated 
with the salt in question without heating. If now 
the flask be opened, and the minutest fragment of 
the salt dropped in, it acts as a nucleus from 
whence crystals rapidly spread through the solution. 
Suppose now a number of such flasks have been 
prepared. On opening the first, and dropping in a 
minute fragment of the salt, crystallisation takes 
place as already described. Let now a minute quan- 
tity of the salt so formed be taken out, the second 
flask be opened, and the minute fragment dropped 
in, crystallisation now proceeds in the second flask 
as it did in the first, and so on indefinitely. Our 
imaginary objector might say : " Suppose an acorn put 
into the ground and left to itself ; presently an oak 
springs up, which, in process of time, bears acorns, 
one of which falls on the ground, germinates, pro- 
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duces another oak, and so on indefinitely. Now is 
not this process perfectly analogous to what has been 
described as taking place with a lot of flasks con- 
taining supersaturated solutions of Glauber's salt, or, 
at least, so far analogous as to warrant us in assum- 
ing that the first involves nothing more than the 
action of the ordinary physical forces, seeing that 
nobody supposes that anything more is involved in 
the second ? only in the first case, we are not able to 
trace the operation of those laws; the mechanism 
we have to deal with is too complicated." 

I am not aware that such an argument has ever 
been brought forward ; the analogy is too palpably 
superficial for that. Yet it is, as it seems to me, 
hardly more so than the resemblance already men- 
tioned between the forms of crystallisations and those 
of growing plants. 

The upshot is that, when we have life to deal 
with, we must admit the existence of agencies at 
work over and above those with which we are con- 
cerned when we have only lifeless matter to deal 
with. We are introduced iuto a set of influences 
belonging to a different platform altogether. And 
to this platform belong, not merely the marvellous 
phenomena of growth in such varied forms, both 
animal and vegetable, but, more wonderful still, those 
of mind, of consciousness, of will. There is some- 
thing about us of which we are partly conscious, and 
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which we can partly control, which influences the 
movements of different parts of our bodies. We 
move our legs at will as in walking, and when we 
are asleep the limbs remain at rest. We can, to a 
limited degree, control our breathing, but it goes on 
without our will or consciousness while we are asleep. 
The beating of the heart goes on independently of 
our will, which has no direct control over it. We 
have here a graduated scale of movements more 
or less voluntary. It would seem as if they were 
directed by something more or less akin to will — 
something at least which belongs, if I may so express 
myself, to the same platform. And if there be some 
such influence concerned in the movements of con- 
siderable portions of an animal frame, may it not 
be to some sort of influence belonging to the same 
platform that it depends that the ordinary physical 
influences of chemical affinity, endosmose, etc., are 
brought to bear, and directed in such a manner 
that cells are formed, and living structures, whether 
animal or vegetable, are built up ? 

The two views which may be taken of the nature 
of a Kving organism are sharply contrasted. Accord- 
ing to the one, that of pure materialism, a living 
organism is a highly elaborate machine, constructed 
out of ponderable matter, and growing and perform- 
ing all the functions belonging to its life under the 
influence of the physical forces and nothing more, 
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simply and solely by virtue of its construction. 
According to the other, the organism is subject 
indeed to all the physical forces, just Kke dead matter ; 
but, over and above these, there is an influence of 
some kind about it, not recognisable by our senses, 
nor observed in relation to lifeless matter, under 
which the growth, and all that relates to the func- 
tions of the organism as a living thing, takes place. 
This influence, from its very nature, eludes our obser- 
vation ; we can only judge of it from its effects ; it 
would seem, at least, according to the best concep- 
tion I am able to form of it, to be something of the 
nature of a directing power, not counteracting the 
action of the physical forces, but guiding them into 
a determined channel. 

I have spoken of this unknown mysterious in- 
fluence as subject to all the physical forces, like 
lifeless matter. It was not always held so to be. 
In some of the older books we read of a supposed 
vital force, which was supposed to hold in check the 
action of chemical affinity, and so forth. I am not 
quite sure what was the precise idea intended to be 
conveyed by such statements, but it looks as if it 
was imagined that the vital power could actually 
counteract chemical affinity, etc. I think that the 
progress of modern science has led to an almost 
universal adoption of the view that there is no such 
counteraction, but that livrug things are as much 
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subject to all the physical forces as is Ufeless matter. 
It seems to me that this is the more philosophical 
view to take, and that it, at the same time, leads us 
to a more elevated and probably a truer view of what 
such an influence as that I have spoken of may 
possibly be akin to. It frees us from the grosser 
notion of antagonism, which would seem to imply 
that that influence was something of the nature of, 
or at least akin to, the physical influences which it 
counteracts, and leads us in our conception to place 
it in a higher, a more mysterious, region — a region in 
which we are led on to the contemplation of that 
mystery of mysteries. Will. 

To save circumlocution, I will coin a word, and 
call the view which I have been endeavouring to 
put before you directionism. The alternative views 
would then be named materialism and directionism. 
In using the latter term, I do not wish you to sup- 
pose that I claim that there is anything new in an 
alternative to materialism, though I do not happen 
to have come across the precise form in which I have 
endeavoured to put the alternative.^ We are familiar 
with the term vital force, which has often been used 

1 After the delivery of the Lecture, my attention was called to the 
article "Force "in Chamhers's Encyclop(sdia (ed. of 1874, vol. iv. 
p. 421), in which the writer (Prof. Tait) has put out the same sug- 
gestion as that given above, though the trains of ideas by which we 
were respectivelyledto it would appear to have been slightly different. 
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by those who held that something more was required 
to account for the phenomena presented by Uving 
things than merely the forces which regulate the 
condition of lifeless matter. This nomenclature does 
not well accord with my ideas, because it rather sug- 
gests the idea of something acting in antagonism to 
the physical forces than of something which is of a 
different nature altogether, and does not oppose them 
but merely directs them. 

But perhaps it will be said. What is the use of 
speaking about what you have called directionism, 
seeing that you only lead us into a region which is 
so mysterious that no progress can be made ? Now, 
even if we assume that such is the case, it by no 
means follows that the thiag is useless. It is better 
to fail to obtain the solution of a mathematical pro- 
blem, and to be obliged to confess that we are bafiied, 
than to obtain a supposed solution which is false, 
and which, if followed out, may lead us into further 
error. In mathematics, indeed, it is usually of no 
great moment ; for, if we follow out a false proposi- 
tion, supposing it to be true, we are usually soon 
pulled up by meeting with some contradiction which 
leads us to retrace our steps, so that beyond the loss 
of a certain amount of time there is not much harm 
done. But moral problems have not the clearness 
and definiteness of mathematical ones; and if we 
start with a false premiss, and reason logically upon 
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it, we may be led into a good deal of error without 
perceiving that it is error. And the danger of 
our remaining deceived is proportionate to the con- 
fidence with which we adopted the fundamental false 
premiss. 

But if what I have called directionism be a right 
view, mysterious as is the region into which it conducts 
us, progress may not perhaps be wholly impossible. 
The history of the advance of physical science shows 
us that progress may be made even as regards things 
that, at our first acquaintance with them, seemed 
to be shrouded in mystery. The pointing of a steel 
needle, which had been rubbed with a lodestone, re- 
mained for centuries a mysterious fact, and yet it is 
now connected with the means we use for trans- 
mitting messages with practical instantaneousness to 
long distances, and with the lighting of our streets 
when the electric light is employed. "What could 
well be more mysterious than the strange ether, the 
existence of which we were obliged to assume when 
first it was supposed that light consisted of undula- 
tions ? Yet we now know in what a marvellously 
simple way the phenomena of diffraction, and other 
properties of light, are explained when we adopt the 
theory of undulations. I do not for a moment sup- 
pose that, even if directionism be the true view, its 
adoption will lead us to similarly great discoveries 
in the study of living organisms ; all I mean is, that 

4 
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the example of the physical sciences is sufficient to 
forbid us to assume that the mysteriousness of the 
region into which our speculations lead us authorises 
us in pronouncing all progress to be impossible. 

There will, I imagine, be strong reluctance felt, 
especially by some of those who have devoted their 
main attention to the study of natural science, to the 
admission of the hypothesis of an inamaterial agent, 
immaterial at least in the sense of not being formed 
of ponderable matter, which is capable of guiding 
the action of the physical forces on the ponderable 
matter of which a living organism is built up, and 
which is yet not in any way recognisable by our 
senses directly, nor even indirectly, by some effect 
produced on something else. Of course the mere 
fact of its not directly affecting our senses would not 
lead any one to reject it ; magnetic attraction, for 
instance, does not affect our senses directly, but 
we recognise its existence by its effects on bodies 
external to ourselves. But the directing influence 
supposed above is a thing which acts not from with- 
out but from within, and therefore, unless it were 
capable of transference, we could not, so far as we 
can perceive, be even indirectly informed of its pre- 
sence by the action of our senses, which all involve 
changes effected in the ponderable matter of our 
bodies. 
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As bearing on the mysterious question of the 
relation of the mind and will to the body, I was 
much interested by a paper recently read by Dr. 
Hill, Master of Downing College, Cambridge, at a 
meeting of the Victoria Institute in London. It 
was entitled " From Eeflex Action to Volition." The 
object of the author was not to attempt in any way 
to give a metaphysical theory of the action of mind 
and will, but simply to point out such anatomical 
facts that he met with in his investigations as seemed 
to hold out any prospect of throwing light on the 
above question. Naturally the minute anatomy of 
the brain is a matter of extreme difficulty from the 
soft pulpy nature of the substance, but assistance 
may be obtained from the employment of processes 
of chemical hardening, of staining, etc., such as are 
employed by histologists. The subject is one of 
which Dr. Hill has made a special study. 

It has been found by physiologists that there are 
two kinds of nerves, called afferent and efferent, or 
nerves of sensation and nerves of motion, of which 
the office, or at least one office, is found to be, in the 
case of nerves of the first class, to convey sensation 
from the part affected to the sensorium, and that of 
the second to cause this or that muscle to contract. 
A nerve of the second kind is thrown into action, 
sometimes by stimulation received from a nerve of the 
first kind — a process which is called reflex action — 
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sometimes by the action of the will, the seat of 
which physiologists seem disposed to place in the 
cortex of the brain, though in this, of course, there 
must be a great deal of conjecture. These two kinds 
of stimulation may take place together in different 
proportions. Dr. Hill was led to the conclusion 
that there may be a compound path, from an afferent 
to an efferent nerve, resembling an electric connec- 
tion by wire, provided with a shunt, one path leading 
through the cortex of the brain, and a shunt path 
not passing through it. The stimulation of the 
afferent nerve may thus, by being conveyed along 
the shunt path, give rise to a reflex action, while, at 
the same time, a sensation is conveyed to the mind, 
and the same efferent nerve may be stimulated by 
the action of the will ; these two kinds of stimulation 
strengthening or opposing each other as the case 
may be. 

It seems evident that we have here a highly com- 
plex machine, little as we can understand of its 
action. We seem to have a provision for giving the 
conscious will a certain amount of command over the 
motions of the parts of the body, while, at the same 
time, allowing motions, which may often be very 
important for our wellbeing, to go on without our 
intending them or thinking about them. But how 
the will commands the motions of the body, or how, 
conversely, external stimuli give rise to the sensa- 
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tions of which we are conscious, remains and must 
remain a mystery. Interesting as the fact is of the 
modes of connection which I have alluded to, wonder- 
fully elaborate as is the machine, stQl that gives us 
no warrant for supposing that will is merely one of 
the modes of action of the machine, any more than 
we should be warranted, in consequence of the 
elaborate construction of an organ, in supposing that 
it could play a tune by virtue merely of its con- 
struction. 

I have endeavoured to lay before you two alterna- 
tives between which we may make our choice. I 
have hitherto treated the choice as one to be made 
by considerations of pure philosophical probability, 
and I think you will have perceived in which direc- 
tion my own mind leans, even when the problem is 
regarded as one of pure philosophy. But it is not 
to be concealed that the decision has an important 
bearing, at least so it seems to me, on questions of 
moral science and theology. If living things, man 
included, are mere machines, wonderfully constructed 
indeed but still only machines, mere automata, then 
that freedom of will of which we seem to be innately 
conscious, of our possession of which we seem to be 
as firmly convinced as we can be of anything, must 
be held to be only a delusion. All our actions foUow 
inevitably from the nature and position and motions 
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of the ultimate molecules of our bodies at any par- 
ticular moment that we take as our starting-point, 
and from our environment. We are committed to 
fatalism pure and simple; and how can a mere 
machine be held to be responsible for what it does ? 

I have spoken of the mysteriousness of the region 
into which the view which I have ventured to call 
directionism introduces us — a region, in endeavour- 
ing to explore which we are led to the contemplation 
of Will, and of the effects of its exercise. It seems 
to me as if, in contemplating the phenomena of life, 
we appear to be in some sense brought nearer (if in 
such a subject we may speak of degrees of nearness 
at all) to the Supreme Will than when we are only 
considering lifeless matter, and that the increasing 
mystery of the subjects of our contemplation betokens 
the clouds and darkness which are round about 
Him. 

I have said that the logical following out of a 
false premiss assumed to be true may lead us into 
important error — error of a kind which may not be 
easy to detect if the subjects to which it relates are 
such as almost to transcend our powers of investiga- 
tion. It may not be amiss to contrast, as regards 
some of their influences, the adoption of the view 
called materialism, and of the alternative view, 
whether in the precise form to which I have given 
the name " directionism," or in some allied form. In 
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the contrast I am about to draw, I do not profess to 
do more than state what appears to my own mind 
to be the tendencies of the two views respectively. 
I cannot answer for the minds of others ; it may be 
that, in the minds of other men, the adoption of the 
one view or the other may have no such tendency 
as I suppose. Further, though I have spoken of 
directionism, I do not see that the adoption of that 
particular form of non-materiahsm has any particular 
influence on moral or theological problems as dis- 
tinguished from some other form in which the alter- 
native to materialism may present itself to the mind ; 
if I feel a preference for that form, it is rather on 
scientific grounds than for any consequences belong- 
ing to the domain of natural theology. But when I 
say on scientific grounds, I do not, however, mean to 
imply that I regard the theory as scientific, in the 
sense at least of belonging to natural science, but 
merely that that form of the alternative to material- 
ism strikes me as being more nearly analogous to 
what we know in science than are certain other 
forms. 

Perhaps one of the most salient differences, as 
bearing on moral or theologicar questions, between 
materialism and directionism, or some other non- 
materialistic hypothesis, is that which relates to the 
prospect of any existence for man beyond the grave. 
If thought, will, consciousness are nothing more than 



56 MATERIALISM IN RELATJON [n 

functions of a highly elaborate machiae formed of 
ponderable matter, then when that machine goes to 
dissolution at death, when it is resolved, as resolved 
it may be by chemical means, into its constituent 
elements, it seems to me almost axiomatic, at least 
to the mind of a person used to chemical contempla- 
tions, that the individual whose body has been thus 
dissipated must come to an end. Of course one may 
take refuge from this conclusion in the thought that, 
with God, all things are possible ; one may suppose 
that there will be , what is tantamount to a fresh 
creation altogether of a being who is a sort of ditto 
of the one that perished. But this involves such a 
tremendous breach of continuity, seems so unlike all 
.we know of God's mode of working, as far as we can 
perceive it from the study of the natural world, as 
to introduce, as it seems to me, an extreme difficulty 
in the way of supposing that there can be any living 
existence at any time for any human being whose 
body has thus been dissipated. 

If, on the other hand, we suppose that there is 
belonging to each individual something of the nature 
of a directing power, something under which the 
molecules which constitute the body are built up so 
as to form its various structures, something which, 
in conjunction with the material organism, brings 
about the various motions of the various parts of the 
body, and even the trains of thought that occupy the 
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mind; then as this directing power is something 
distinct from and commanding ponderable matter, 
something which, as it seems to me, we cannot even 
on purely philosophical grounds do without, but 
something at the same time, the nature of which we 
cannot make out, — if, I say, we make some such 
supposition as this, then we are not authorised in 
affirming that this individual directing power must 
come to an end at death, merely because of the com- 
plete dissipation of the ponderable matter of which 
the body consisted ; because of the utter breaking-up 
of the elaborate machine over which this supposed 
directing power was, as it were, placed in command. 

Of course I do not for a moment pretend that 
natural science can demonstrate, or even render 
probable, such a survival. Even natural theology 
can only, as I think, give dim indications of some- 
thing of the kind. But I do think that natural 
science can, by pointiug out the insufficiency of the 
materialistic hypothesis, remove the apparent incredi- 
bility of any such revival, so as to leave the mind 
open to weigh any evidence in favour of survival that 
may come from a totally different quarter. 

To pass to another point. Materialism seems to 
me logically to involve fatalism, and fatahsm goes 
far to destroy moral responsibility. And the rea- 
son why materiahsm involves fatalism is, that the 
materialistic hypothesis assumes that the changes 
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which take place in the machine, and accordingly 
the train of thought itself which, according to that 
hypothesis, is merely a function of the machine, take 
place according to the same sort of stated inflexihle 
laws as those which regulate the planetary motions ; 
and these, as we know, can actually be made the 
subject of mathematical calculation. If, on the other 
hand, we recognise in life something above mere 
mechanism acted, on by the physical forces, we are 
not conducted to fatalism, nor to the consequences 
that seem to follow from it. Although I have men- 
tioned this point of contrast, I do not suppose that 
the difference between the two hypotheses is of much 
practical influence in this respect ; for the conscious- 
ness we possess of freedom of will, and the sense 
we have of right and wrong, are too strong to be 
smothered by the mere adoption of a philosophical 
hypothesis. 

Again, I cannot help thinking that the two modes 
of contemplating living things have some tendency 
towards fostering a different tone of mind. Accord- 
ing to the materialistic view, we contemplate a 
wonderful machine, the working of which, however, 
we assume to lie within our means of explanation, 
and which we set ourselves to explain as if it were 
some complicated machine which man constructed, 
though naturally there must be much about it which 
we cannot hope to master. According to the other. 
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we feel as if we were in the presence of some 
mysterious power, the nature of which transcends 
our investigations, but which conducts us into a 
region in which lie thought, consciousness, will. It 
seems to be more conducive to a reverential tone of 
mind than the other hypothesis. Of course I do 
not urge this as a motive for preferring the second 
alternative, for we should simply aim at the truth, 
and not be led aside from it by a fancied advantage 
in point of supposed beneficial effect towards the 
adoption of this or that view. 



LECTURE III 

General system of nature conducive to welfare — Evidence of design 
most striking in living things— Provision in human eye for 
perception of image on retina — Kods and cones of the retina — 
Correspondence of sensation of form of object with actual 
form — Provision for single vision with the two eyes — Muscles 
for rotation of eyeballs. 

If we examine the system of nature, as a whole, 
from the gigantic bodies which are the object of 
contemplation to the astronomer down to some 
minute organism, or to some portion of the structure 
of some animal which it requires the highest powers 
of the microscope to reveal, we find everywhere a 
scheme, the different parts of which fit into each 
other in such a manner as to be conducive to the 
general welfare of those organised creatures, with 
respect to which alone the word "welfare" has a 
definite signification. We can hardly help being 
impressed with the idea that this arrangement was 
designed for the objects that we see it accomplishes. 
But the force with which the idea of design strikes 
the mind is very different in different parts of that 
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vast whole ; or at least I can say that so it appears 
to my own mind, 'whether rightly or wrongly I do 
not pretend to decide. The orderly course of the 
earth in its orbit round the sun is conducive to the 
welfare of the animals that inhabit it, man included. 
Shall we say that that course was designed with a 
view to their welfare ? Perhaps, if we supposed the 
earth suddenly brought into being in just such a 
condition as we find it, we might be disposed to give 
an affirmative answer. But if we suppose the sun 
and earth formed by an evolutionary process, by the 
gradual condensation, according to strictly mechanical 
laws, along with the law of gravitation, of a portion 
of matter disseminated through space, in what we 
might regard as more or less of a haphazard way, 
our impression that that initial state, as we should 
regard it — that is to say, the state which we please to 
take as our starting-point in our process of evolu- 
tion — was designed for the welfare of those living 
organisms, which, ages after, and in a very different 
condition of the condensed matter, might be in exist- 
ence, seems at least to be a good deal weakened. 
And yet there is physical evidence rendering some 
such evolutionary process very probable. 

But when, from the contemplation of these slow 
changes extending over vast periods of time, and 
taking place according to simple laws which we 
believe we are acquainted with, we turn to the 
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examination in detail of some living thing, or even 
some one organ, the case, as it seems at least to my 
own mind, is very different. The impression of design 
then becomes so very strong that I do not see how 
it is to be evaded. 

Instead of bringing forward a great variety of 
examples of the latter kind, acquaintance with which 
presupposes a greater knowledge of biology than I 
can pretend to, I propose to consider in some detail 
a single organ, or rather part of an organ. Let us 
take the eye, say the human eye ; the organ adapted 
to that which seems, in many respects, to be the 
most wonderful of our senses — the sense of sight. 
But even with respect to this I will pass very lightly 
over a considerable part — that which relates to the 
formation of images of external objects on the retina. 
The means whereby this is effected, namely, through 
a transparent structure, having a general resemblance 
to the lenses, or combinations of lenses, made by the 
optician, and discharging its functions in a similar 
way, and according to the same laws — these, I say, 
are so generally known, and described in such ele- 
mentary treatises, that I will not weary you by 
dwelling on them. Besides, in my former course I 
touched briefly on this trite subject. I will pass on 
then to what, in a functional sense, lies beyond the 
formation of images of external objects on the retina, 
though here we begin to enter on a mysterious 
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region where optics fail us, and we must endeavour 
to thread our way, as best may be, by a difficult 
anatomical and microscopical examination of the 
structures, with the aid of such physiological know- 
ledge which we possess as may seem to bear on the 
question. 

The road on which we are now entering is one 
which leads us towards that great mystery, the 
mental perception of the effect of stimulation of our 
organs of sensation. We cannot expect to foUow 
the road till the goal is reached, but it is conceivable 
that something may be traceable of the earlier por- 
tion of the track. 

To guide us in our search after the means whereby 
the end to be attained is brought about, it may be 
well, in the first instance, to refer to the actual 
sensations, the means for bringing which about we 
are attempting in some measure to follow. For the 
present I will dismiss all consideration of colour, and 
regard light merely as such. Of course something 
beyond this would be necessary for the perception of 
colour, but of this we know very little. 

Dismissing then the consideration of colour, and 
attending for the present to a single eye only, let us 
consider what is necessary in order to provide for 
the sensations which we experience. 

The eye, in its function of simply an optical 
instrument, forms an image of external objects on 
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the retina when vision is distinct. An optical image 
is made up of the separate images of all the separate 
points of which we may regard the object as con- 
sisting. Each small portion of the object, of a 
breadth comparable with the length of a wave of 
light — comparable, that is, with the -5 owir P^-^'^' of ^^ 
inch — forms its image quite independently of each 
other such point, and the question is. What is it that 
appears to be necessary for the perception of the 
image in its form, and as regards the relative 
brightness of its different parts ? 

If the object be a single point, the sensation is 
that of a point in the field of view. If, while the eye 
is perfectly steady, this point be moved to the right, 
or left, or upwards, or downwards, the sensation is 
that of a point in the field of view to the right or. 
left of, or above or below, its previous position. If 
the object consists of a number of points, not too 
close together, the sensation is that of a corre- 
sponding number of distinct points, the order of 
sequence of which, as regards each of the two 
elements of lateral displacement, is the same as that 
of the objects themselves. It is found that the 
smallest distance apart at which two small objects 
can be placed so as still to be seen as two, is such as 
to subtend at the eye an angle of about one minute, 
which is about the angle subtended by a shilling at 
the distance of ninety yards. The corresponding 
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distance of the images on the retina is about 
y^iVtr of a millimetre, or say the swutt part of an 
inch. The retina must accordingly be studded in 
some way with points set at this excessive closeness, 
at which stimulation by light produces distinct 
sensations. Nor is the portion of the retina for 
which separate sensations must thus be provided by 
any means small ; our field of view takes in a large 
angle, and the retinal structure, which will presently 
be mentioned, and which unquestionably appears to 
be that on which this vast multiplicity of separate 
sensations depends, extends over a portion of the 
back of the eye exceeding a hemisphere. 

Imagine a hollow hemisphere with a radius of 
ninety yards, and having the eye in its centre, to be 
lined with shillings set as close as possible to one 
another, and the number of shillings will represent 
in a general way the number of separate sensations 
that have to be provided for, or at least that would 
have to be provided for if the acuteness of vision 
were everywhere as great as in the middle of the 
field. 

The sense of sight is confined to a portion of the 
back of the eyeball ; that of touch extends all over 
the body. It cannot be doubted that it is in some 
way by means of the nerves, running as they do from 
all parts of the body to the brain, or rather of one 
class of these nerves, that the sensation of touching 

5 
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something with such or such a part of the body is 
conveyed to the mind. If the sensory nerves 
supplying a limb be cut across, there is a loss of 
sensation in the limb. Now when the retina is 
examined, it is found to be very richly supplied with 
nerve fibres. These form a plexus on the inner side 
of the retina, the side towards the centre of the ball, 
and ultimately unite into one large bundle, forming 
the optic nerve, which runs out of the eyeball, not 
in the axis of vision, but a little to one side of it, 
towards the nose. It then continues its course 
through the optic commissure into the brain. 

That the office of these nerves relates to vision is 
shown, among other things, by the fact that in cases 
in which it is necessary to remove an eye, when the 
surgeon comes to the cutting across of the optic 
nerve, the sensation of the patient is not that of pain, 
but of a flash of light. 

When the nerve filaments are followed in the 
opposite direction, it is found that they begin to turn 
outwards into the less deeply situated portions of 
the retina. Careful dissection and microscopic ex- 
amination show that the retina consists of several 
layers, nearly the last of which, the so-called "bacillary 
layer," is a very remarkable structure. 

This layer is composed of a vast number of 
closely set, elongated bodies, pointing outwards from 
the centre of the eyeball, and accordingly in the 
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middle of the eyeball backwards. They are of two 
forms, some, called rods, being cylindrical; others, 
called coTies, tapering outwards. The latter are 
shaped much like slender peg-tops, with the broader 
ends turned towards the light. In the human eye, 
in the very middle of the retina, where vision is 
most acute, there are cones only, the points of which 
are arranged very much like the seeds in a head of 
the large sunflower. On proceediug a very little 
distance laterally, from the middle of the retina, the 
cones are separated from one another by the rods in 
single layer; and a little further still, and from 
thence onwards till near the end of the bacillary 
layer, the cones are further apart, so as to be 
separated by more than one layer of rods; and 
accordingly the rods, being slenderer than the 
thicker part of the cones, are much more numerous 
than the cones. The outer extremities of the rods 
reach to a thin layer which contains the black 
pigment, and from which filaments containiag grains 
of pigment come down and lie between the rods. 
The outer extremities of the cones do not reach quite 
so far ; but under the stimulus of light the filaments 
above mentioned come down, so as to lie between 
the outer segments of the cones as well as of the 
rods. From the inner extremities of both rods and 
cones are seen excessively delicate nerve fibres 
running at first inwards, that is, towards the centre 
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of the eyeball. There is every reason to believe that 
they are continuous with the fibres, lying slightly 
further inside, and running transversely to the 
radius, which form the plexus that has been already 
mentioned ; and they have been traced a great part 
of the way, though not quite the whole, as there is 
one narrow layer in which they get lost, so that 
hitherto it has not been found possible to trace them. 
These bodies, the rods and cones, provided as they 
are with independent nerve fibres, are so closely 
set that the distance between adjacent cones in 
the middle of the retina is only about yVto" °^ ^ 
millimetre, corresponding, as we have seen, to the 
calculated distance apart on the retina of the images 
of two points which can only just be seen as two. 
In the bacillary layer then, and there alone in 
the. retina, we meet with a structure furnishing 
independent elements sufdciently numerous and 
closely set to meet the demand for independent 
sensations of the vast number of closely set points 
in the field of view, which can nevertheless be seen 
as independent of one another. Accordingly these 
bodies are universally regarded as the seat of percep- 
tion of light, that is, the place where the stimulus 
of light is applied to the nerve fibres, to be by them 
conveyed, in some manner which we do not under- 
stand, to the sensorium. It is, however, in accordance 
with what we know to suppose that the stimulation 
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of a given nerve fibre produces a given sensation, 
irrespective of the position the nerve may take in 
consequence of the motion of parts of the body. 
Thus when we look at a moving point, and without 
moving the head keep it in the axis of vision by 
rotating the eyeball, the sensation is that of a point 
in the centre of the field of view, the same point of 
the retina always receiving the stimulus from the 
moving object, though the position of the point 
stimulated keeps changing relatively to the socket 
of the eye. 

When we take a series of poiats in an object 
(which for simplicity we may suppose projected on 
a sphere having the eye for its centre) which lie in 
any order of sequence, we must get, according to the 
laws of optics, a series of images on the retiaa lying 
in a corresponding order of sequence; in fact, the 
image on the retina must be geometrically similar 
to the object. Experience shows that we have the 
sensation of a series of points lying in order of 
sequence like those of the object, though how this 
is effected we cannot teU. "Were that all, the sensa- 
tion would not necessarily be that of an object 
similar (in a geometrical sense) to the actual object ; 
the object might be seen distorted. We find, how- 
ever, that our sensations give us the idea of an object 
geometrically similar to the actual object, or nearly 
so. That the similarity is not complete, even in the 
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normal condition of the eye, is shown by the necessity 
of a precaution with which type-founders, or rather 
those who sink for them the matrices in which the 
types are cast, are familiar. If the letter s or the 
figure 8 be looked at in a printed page, and again 
after the book has been turned upside down, the 
under half wiU appear smaller than the upper. In 
order that the letter or figure should appear to have 
its upper and under halves of the same size or nearly 
so, it is necessary to make the under half really a 
little larger than the upper. And if the eye be in 
an abnormal condition — suppose, for example, from 
the effect of a slight effusion on the retina — the 
deviation of the sensation from an actual representa- 
tion of the object may be more pronounced ; thus, 
for example, a straight line may appear crooked, 
and, of course, a suitably crooked liue, when the 
axis of the eye is directed to a definite point in it, 
may appear straight. These facts seem to me to 
show that our judgment of the form of an object is 
not merely a matter of experience in the interpreta- 
tion of our sensations, but is founded on our sensa- 
tions themselves. It seems probable that it has 
to do with the way in which the nerve fibres are 
distributed in the brain, whereas the stimulation 
depends on the way in which the percipient organs 
are distributed in the retina, since it is on that that 
it depends what particular elements it shall be that 
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receive a stimulus from such or such a point of the 
image. Hence, given the distribution in the brain 
(or whatever else it may be that determines the 
order of lateral succession of the sensation of points 
in the field of view), a correlative distribution is 
demanded in the retinal ends of the nerve fibres, in 
order that the sensation of form may correspond, at 
least very approximately, to the reality. 

To show this more clearly, imagine the object to 
be a series of concentric circles, to the centre of 
which the eye is directed. Then the image on the 
retina will also be a series of concentric circles, and 
experience shows that we have the sensation of a 
series of concentric circles. Imagine now that the 
rods and cones were altered in position on the retina 
without altering their respective connections with 
the sensorium. Suppose, for example, that the 
alteration of position was such that, without any 
alteration in the order of sequence, the "concentric 
rings of percipient organs, on which fell the images 
of the rings in the object, were so altered in position 
as to form a series of concentric squares. By 
hypothesis the sensation would remain the same 
as before, provided the same elements received the 
same stimulation as before. But in order that the 
stimulation should be the same as before, the image 
of the stimulating object must now be a series of 
concentric squares ; and as the object and image 
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must be similar, the object must itself be a series 
of concentric squares. Hence, on the supposed 
distribution of the percipient organs, an object 
consisting of a series of concentric squares, to the 
centre of which the eye was directed, would be seen 
as a series of concentric circles. And by making 
other suppositions as to the mode of alteration of 
the positions of the percipient elements in the 
retina, all sorts of outlandish transformations would 
ensue. It is a curious subject for speculation how 
far the clearness of our geometrical ideas might have 
been affected if there had been from birth upwards 
this want of correspondence between our sensa- 
tions of form and the actual forms of the objects 
looked at. 

Hitherto I have spoken of one eye only. The two 
eyes perform similar functions, and yet we have a 
single sensation produced by them. How is this? 
Let us take a single visible point in the first iastance. 
If we view it first with the right eye and then with 
the left eye, we have in each case the sensation of a 
single point. If we use both eyes together, and the 
axes of the eyes are casually directed, then we see 
two points, one with each eye. But if we direct the 
axes of both eyes towards the point, as we habitually 
do when we have a single point to look at, then 
instead of the sensation of two points we have that of 
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but one. The two sensations blend into one, so far 
at least as position in the field is concerned. This 
shows that the two points on the retina, in which it 
is cut by the visual axes, correspond in such a manner 
that, when the nerves there ending are stimulated, 
we have the sensation of a single point in the field 
of view. Nor is this unity of sensation by any means 
confined to the particular pair of points in which the 
retinas of the two eyes are cut by the axes of vision. 
If, while we direct our eyes to one particular point, 
other points in the object are noticed which lie a 
little to the right or left of or above or below the 
point first mentioned, to which the axes of the eyes 
are kept steadily directed, it will be found that these 
other points like the first are seen single, though all 
the points can be seen double in a moment by direct- 
ing the axes of the eyes as if towards an object con- 
siderably nearer. This shows that there are a vast 
number of pairs, and not merely a single pair, of 
" corresponding " points in the retinas of the two 
eyes, corresponding in the sense that if both points 
of the pair are simultaneously stimulated, the sensa- 
tion is that of a single point, and not of two points, 
in the field of view. And the following two questions 
present themselves to us to be answered if we can : — 
(1) How is it that the sensation of a single point in 
the field of view is produced when two points, lying 
in the retinas of the two eyes respectively, are simul- 
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taneously stimulated, provided the two points are 
corresponding points ? (2) How is it that if one 
point in the object, which I will suppose to be some 
way off, is seen single, so that its images in the two 
eyes are situated at corresponding points, the images 
of the other points of the object, or at least of such 
as are situated at no very great angular distance from 
the first, also faU. on corresponding points ? I say, 
" or at least of such as are situated at no very great 
angular distance from the first," because, when we 
recede to a considerable distance from the centre of 
the field of vision, when we look, as it is said, " with 
the corner of the eye," our estimation of the position 
of an object becomes less and less sharp, and we can 
less accurately judge whether or no the images seen 
with the two eyes respectively appear strictly coin- 
cident. 

The first question is one which is involved in the 
great mystery of our sensations. Yet the nerves, 
which appear to form the link of connection between 
the percipient organ and the mental sensation, are 
visible objects, and by following their course so far 
as it can be followed, we might conceivably obtain 
some hint as to a provision for unity of sensation in 
spite of duplicity of perception. Now in each eye the 
retinal nerve fibres are collected into a single bundle, 
forming the optic nerve, which runs out of the eye- 
ball, not in the place where the retina is cut by the 
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axis of the eye, but to one side of it, towards the nose, 
and not quite, though nearly, on the same level. 
Now, as I have already said, the two optic nerves, in 
their course into the brain, run together into the 
" optic commissure," from whence run two nerve 
trunks, consisting of bundles of nerve fibres, into the 
'' optic tracts " in the right and left halves of the 
brain. It seems tempting to suppose that some sort 
of connection might take place in the commissure 
between nerve fibres belonging to corresponding 
points on the retinas of the two eyes which might 
bring about unity of sensation. But as 'some very 
rare cases are on record, in which dissection after 
death showed that the optic nerve from each eye ran 
separately to the optic tract on the same side of the 
brain, and yet no peculiarity of vision is recorded as 
having been noticed during life, it would seem as if 
the union of the two nerves in the optic commissure 
were at least not essential. So d,U we can do is to 
classify the phenomenon with other instances of 
duplication of perception; for example, we judge 
the pitch of a musical note to be the same, whether 
we hear it with the right ear or with the left. 

The second question, like the first, involves the 
mysterious subject of our sensations, but it also in- 
volves the distribution of visible objects — the rods and 
cones — in the retinas of the two eyes. In the latter 
respect it is more amenable to our investigation of 
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what it is that is demanded, in order that the object 
to be accompHshed may actually be attained. Now, 
according to what I have been arguing, if we suppose 
the nerve fibres coming from the various points of 
the retina of, say, the right eye to be labelled accord- 
ing to the position in the field of view of the points 
of which they would, if stimulated, respectively give 
us the sensation, there must be a corresponding 
arrangement, geometrically similar, or nearly so, in 
the distribution of the distal ends of the nerve fibres, 
and accordingly in the rods or cones to which they 
lead in the retina. And in order that the two eyes 
should correspond throughout, this distribution must 
be the same, or very nearly so, in the two retinas ; 
and not only must they be the same in the two eyes 
thought of as loose and independent, but further, 
when the eyes come to be directed on an object, their 
positions in their sockets must be such that the images 
of the object shall fall on corresponding points in the 
two eyes. What this requires may be understood by 
a simple illustration. Imagine two sheets of paper 
laid one on the other, and ia that position pricked 
through with a pin in a number of points. Let the 
sheets now be separated ; let one remain fixed ; let the 
other be placed in the same plane as the first, but 
otherwise at random ; and considerwhat motions must 
be given to the second to make the pin-holes in the, 
two fit. We must clearly provide for two motions of 
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translation, in different directions, and also for a 
motion of rotation. And, of course, if we want the 
pin-holes to fit, it is indifferent whether one sheet only 
be moved or else both. Both may be provided with 
means of making independently the three motions. 
Now suppose the eyes directed to any object. Let 
any group of points in the object be selected for con- 
sideration. This group will furnish two images on 
the two retinas respectively, each consisting of a 
group of points, the same in every respect for the 
two, as I am not now considering the small differ- 
ence on which stereoscopic vision depends. The 
image of the points on one, say the right, retina 
will form a group of points falling on a group of 
percipient elements. To each of these there will 
be a corresponding element in the left retina, 
and this group will, by the first demand, agree in 
size and pattern with the group of corresponding 
elements in the right eye, and therefore with the 
image which falls on them, and therefore with the 
image in the left eye, as the two images are just 
alike. But though the group of percipient elements 
in the left eye agrees in size and pattern with the 
group of images in the same eye, the two groups may 
not be coincident, but may be like the pin-holes on 
the sheets of paper in our illustration after one of 
the sheets had been disturbed from the position it 
occupied when the holes were pricked. If this be 
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SO, the images in the two eyes will fall on non- 
corresponding points, and the person wUl see two 
images of the object in the field of view, one being 
seen by the right eye and the other by the left. 
These, however, can be brought into coincidence 
by properly rotating the left eye, if there be means 
provided for so doing. Now each eyeball is provided 
with one pair of muscles, by which it can be rotated 
about a vertical axis ; with another pair, by which it 
can be rotated about a horizontal axis running right 
and left ; and with a third pair, running in a direction 
oblique to the axis, by which it can be rotated about 
the line of sight. Here, then, we have a provision, 
by means of which the eyeballs can be adjusted for 
single vision, and we habitually so adjust them. 
The three pairs of muscles are not, however, called 
into use to the same extent in the habitual employ- 
ment of the eyes. The pair for rotation round a 
vertical axis are in constant requisition as we direct 
the eyes to the right or left ; and, moreover, we are 
constantly rotating the two eyeballs differently, in 
adjusting the eyes for single vision of near or distant 
objects. The pair for rotation about a horizontal axis 
running right and left are also in constant requisition 
for looking upwards or downwards ; but in this motion 
we do not require to rotate the eyeballs unequally. 
Lastly, as regards rotation of the eyeballs round 
their own axes, this is a motion which we are not 
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called on to perform at all ; as regards orientation 
in this respect, if the eyeballs were set in the right 
position, they would remain right, provided they did 
not rotate round their own axes. 

What, then, it might perhaps be asked, is the use 
of our being furnished with obhque muscles at all ? 
And as regards rotation round a horizontal axis 
running right and left, what is the advantage, if there 
be any, in having muscles for the independent rota- 
tion of the two eyeballs, seeing that, in the use of the 
eyes, they are always called on to rotate together 
through equal angles ? 

Now if the eyes were exactly in adjustment one 
with another as regards rotation round a right and 
left horizontal axis, so that when the eyes were 
directed straight forwards, the points of the retinas 
in the axes of vision should be at the same level ; and 
if the rotations about a right and left horizontal axis 
were always the same for the two eyes; and if, 
again, the eyeballs were so placed in their sockets 
that, if a line were drawn horizontally in the retina 
of one eye through the point in which it is cut by 
the axis of vision, the locus of the percipient elements 
in the other retina which correspond respectively 
with those which, in the first, lay in the drawn line, 
should also form a horizontal line ; and if, further- 
more, the visual sensation which we experience, in 
consequence of the excitement of these elements by 
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the necessarily horizontal image of a horizontal line, 
were at least approximately that of a horizontal line, 
not, for example, that of a line inclined at 45° to 
the horizon — if, as I say, all these conditions were ful- 
filled, then indeed the two eyes might perform their 
function of giving single vision. But a slight devia- 
tion from the exact fulfilment of either of the first 
two conditions which we have been supposing stereo- 
typed would be fatal, and would lead to the great 
inconvenience and confusion arising from double 
vision, unless we were to keep one of our eyes closed, 
using, it may be, sometimes the one and sometimes 
the other, but not both together. And how is the 
necessary accuracy of relative position to be effected 
in a structure which, like the rest of the body, has to 
grow from small beginnings ? or if effected for one 
position of the eyeballs, how is it to be maintained, 
seeing that the eyeballs have to move so freely in 
their sockets ? 

These desiderata are satisfied by providing that the 
proper relative position of the eyeballs shall be main- 
tained, not in an invariable manner, but by means of 
muscles under the control, at least to a certain extent, 
of the will. That we have such a power of adjust- 
ment, even as regards those motions which we are 
not habitually called on to perform, may be shown 
by very simple experiments. To show that we can 
adjust relatively to each other the positions of the 
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two eyeballs with regard to a horizontal axis running 
right and left, we have only to look through 
spectacles at a printed page, and then turn the 
spectacles very slightly round an axis passing for- 
wards through the bridge. At first the letters are 
seen double, one image being over the other, not side 
by side, as when we look towards an object, but 
direct the axes of vision towards a point nearer or 
further off than the object. But if the spectacles 
were not turned too much, on continuing to gaze the 
two images blend into one. In the endeavour to see 
single, the will almost unconsciously directs the 
muscles so as to rotate the eyeballs into the position 
demanded. By a somewhat similar, though less 
simple experiment, it may be shown that we have a 
power of adjustment as regards rotation of the eye- 
balls, or one of them, about an axis poiating forwards. 
By the six muscles with which each eyeball is pro- 
vided we are enabled, not merely to direct the axes 
of vision of the two eyes towards any desired point, 
but to secure the relative adjustments requisite for 
single vision. And in making the necessary effort 
we appear to be guided by an almost unconscious 
desire to see single. 

I have spoken as if the oblique muscles rotated 
the eyeball about an axis running directly forward. 
Their direction is such as to give rise to the suspicion 
that they might rotate the eyeball about a line 
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inclined at a considerable angle to a line pointing 
directly forwards. I am disposed, however, to think 
that this is not the case. The only small rotation 
which could be given to the eyeball by the oblique 
muscles, without altering the length of the -straight 
muscles, is one about an axis pointing forwards ; and 
if the direction of the puU made by one of the 
oblique muscles be not in the equatorial plane of 
the eye (as we may call a plane drawn perpendicular , 
to a line drawn straight forwards), it lay no means 
follows that the rotation produced will be about an 
axis considerably inchned to the axis of vision. In 
fact, the pull, even if supposed obUque, is equivalent 
to one perpendicular to, and one parallel to, the axis 
of vision. The former would produce a rotation 
about the axis of vision, and rotation from the latter 
would be prevented by the straight muscles. It is 
noteworthy that the attachment of the obhque 
muscles to the eyeball lies in the equatorial plane, 
the only position in which a small rotation, given by 
any of the straight muscles, would displace the points 
of attachment of the oblique muscles in a direction 
perpendicular to that in which they are displaced 
when they do their own work. Thus provision 
appears to be made for the independent action of 
each pair of muscles in giving a rotation about one 
or other of three rectangular axes. 

The theory that we are, in fact, guided in rotating 
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our eyeballs by the desire of seeing singly, however 
long-continued habit may render us unconscious that 
we are exercising any guidance at all, is coniirmed 
in a striking manner by the known possibility of 
curing in certain cases the defect of squinting with- 
out having recourse to an operation. A friend of 
mine, in consequence of having been thrown from a 
vehicle, had the direction of the axis of one of his 
eyes thrown out of adjustment by as much as 18° or 
thereabouts, and was no more able to set it right 
than an ordinary person would be to set his wrong 
to a similar extent. The ophthalmic surgeon whom 
he consulted effected a complete cure by prescribing 
the use of prismatic spectacles. To start with, a 
pair was employed in which, in lieu of a lens, a prism 
was placed opposite to the defective eye of such kind 
as to produce a deviation which nearly, but not quite, 
brought the images seen by means of the affected 
eye into coincidence with those seen with the normal 
eye. A slight angular movement of the eyeball, 
which the patient was capable of making, then 
sufficed to bring the images seen by means of the 
two eyes into coincidence. "When these spectacles 
had been habitually worn for some time, the adjust- 
ment to this extent was made without conscious 
effort, and then the spectacles were changed for a 
pair with a prism of lower power, and so on by small 
steps at a time till the cure was complete. 
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The wonderful structure of the human eye, and 
its adaptation to the functions of the organ, naturally 
give rise to reflections bearing on the object of the 
Grifford Foundation. I wiU not, however, further 
occupy your time to-day, but wiU leave this part of 
the subject to the commencement of my next Lecture. 



LECTUEE IV 

Evidence of design afforded by the minute structure of the retina 
— Analogy of the muscles that rotate the eyeball to adjusting 
screws — Evidence of provision for the welfare of the creature 
— Whether the benefits resulting from gravitation can be 
adduced as evidence of the same — Sensation of colour — 
Evidence of provision for enjoyment — Discussion of the 
validity of the argument. 

In my last Lecture I endeavoured to bring before 
you some of the results arrived at by the dissection 
and microscopical examination of the human eye, 
combined with such light as may be shed by our 
optical knowledge on its functions in relation to 
its minute structure. That the minute percipient 
organs, the number of which in each eye must be 
reckoned by millions, and which require to be so 
accurately arranged relatively to one another, not to 
speak of their relation to the sensations produced — 
that these, I say, could have come into existence as 
an accumulated result of mere haphazard variations 
without direct design, seems to my own mind 
incredible. Nor can I help referring to the analogy 
which the mechanism for effecting the adjustment of 
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the eyes to single vision presents to the work of 
man. The astronomer requires, for the prosecution 
of his science, telescopes mounted in particular ways, 
to allow him to observe the heavenly bodies with 
the accuracy which modern science requires. He 
may require, for instance, to have a telescope 
mounted so as to turn round an axis which is 
strictly horizontal, and which is set in a direction 
perpendicular to the plane of the meridian, or to 
have it mounted so as to move in some other way 
no less definite. And in instruments of precision 
generally, it constantly happens that they are 
required to have, very accurately, certain movements 
which cannot be ensured with the requisite exactness 
in the construction of the strong parts of the 
instrument. In such cases the constructor of the 
instrument takes care that the strong parts shall be 
so made that the instrument shall move very 
approximately in the manner demanded, and he 
provides it with screws or other means of adjustment, 
by means of which the observer may make the 
fulfilment of the required movements practically 
complete. 

Now in the maintenance of single vision, notwith- 
standing the multitude of angular motions which 
the eyeballs are constantly making as we look from 
object to object, right or left, up or down, close at 
hand, or a good way off, we notice a plan of very 
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similar character. The requisite accuracy of adjust- 
ment is provided for by means of six muscles for 
each eyeball, which are under the control of the 
will, by means of which the requisite adjustments 
can be, and are, effected. The requisite adjustments 
become so habitual that we are unconscious of 
making them, and it is not easy to learn how to 
make unnatural movements of the eyeballs, that is 
to say, movements different from those which we are 
constantly making in the normal use of our eyes. 
These muscles take the place of the adjusting screws 
in the illustration which I have ventured to give ; 
but, whereas in actual instruments the adjustments 
are troublesome, and are made only occasionally, in 
the use of our eyes we are making them almost at 
every moment ; for while we are awake our eyeballs 
are- constantly moving about. 

Taking the organ as a whole, it seems to me, as I 
have already said, that the evidence of design in the 
construction is overwhelming. But when I say this, 
I by no means mean to maintain that each element 
of the structure must be regarded as formed expressly 
and independently. The operation of what are 
called second causes is by no means excluded. Only 
we know so very little about the operation of causes 
of this nature as regards the structure of living 
things, that if such there be, we are unable to foUow 
it. And if there be any truth in the speculation 
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which I ventured to bring before you, of the operation 
in things endowed with life of something of the 
nature of a directing power, it does not seem likely 
that we shall ever be able to get much further; 
least of all, if we insist on rejecting everything which 
lies beyond the laws at which we have arrived, or 
may yet arrive, in the investigation of the properties 
and phenomena of matter which is not endowed with 
life. 

Admitting the validity of the argument for design 
which the study of the eye affords, we cannot fail to 
be struck with the provision which has been made, 
even in minute details, for the welfare of the 
creature. Instances of similar benevolent provision 
might indeed be brought forward in great number, 
but, as I said already, I preferred to take some one 
instance and dwell on it at some length. I have 
chosen the eye, partly because my own studies have 
led me to pay special attention to it, and as I cannot 
pretend to be a biologist, I thought it safest to select 
that organ which I fancied I knew best; partly 
because it seems pre-eminently to aflbrd an example 
of a specially refined and complicated construction, 
the object of which, taken as evidenced by its 
functions, we are able to a considerable degree to 
explain. And the reason why we are specially 
struck with the evidence of design by the study of 
the eye seems to me to be this : that we are shut 
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in to the contemplation of a subject of limited extent, 
such as our minds can grasp. So far as we know, 
the arrangement, for instance, of the percipient 
organs in the retina might have been quite different — 
might have been, such as grievously to interfere with 
the use of the organ ; and yet we are not acquainted 
with any general law obliging them, so to speak, to be 
what they actually are. Did we know of such a 
law, the argument for design would have been 
shifted from a consideration of the immediate 
construction to that of the establishment of the law 
in question ; and as a general law of such a kind as 
we have been supposing would have had a great 
variety of consequences, of which we are supposed to 
know, or at any rate to have under our contempla- 
tion, only this one, we should not, I think, feel the 
same sort of confidence that the law was designed for 
this particular result. Indeed, it might even seem 
presumptuous to say that it was, seeing what a 
multitude of consequences such a law must have — 
consequences the utility of which we are not able to 
take a comprehensive view of, so as to estimate their 
advantage. 

By way of contrast I will now take a general law 
with which we are well acquainted, and point out 
one way in which we derive advantage from it. 

The planets circulate round the sun, and one at 
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least of those planets — the earth on which we live, 
regarded as one of a brotherhood of planets — is a 
suitable habitation for man and animals of various 
kinds. If at any particular moment we were to 
imagine the planets to occupy their actual positions, 
and to be moving with their actual velocities, and 
were then to inquire what, according to the laws of 
motion, would become of them, supposing them all 
independent of one another and of the sun, we know 
that they would not go on circulating round the sun 
as they do, but would move away altogether into 
space, pursuing straight courses, and moving each 
with a uniform velocity. Supposing even that at 
starting they were furnished with plants and 
animals, they would soon get so far away from the 
sun that the light .and heat received from it would 
become utterly insignificant, and all living things, be 
they plants or animals, would perish ; our own earth, 
in which water so largely abounds, would, in a large 
part of it, become coated with a solid crust of ice, 
one or two or three miles in thickness. To prevent 
such a result a force must act, continually drawing 
the planets downwards towards the sun from the 
tangents to their paths, which they continually tend 
to move in by virtue of the laws of motion. Such a 
force is secured by a property of matter whereby 
any two portions attract each other with a force 
depending on the distance. 
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But it is not sufficient that the planets should be _ 
drawn towards the sun from the rectUinear paths 
which they continually tend to follow. That might 
be the case, and yet the orbits might be unstable, 
and a planet, even if it moved for a time in an orbit 
not very greatly differing from a circle with the sun 
near the centre, might yet, in the long run, by virtue 
of the disturbances consequent on the attraction of 
the planets for one another, get so near the sun as 
to be scorched, or move away so far as to be frozen 
up. Now it has been shown by mathematicians that 
if the mutual attraction between two bodies follows 
the law which Newton, the discoverer of the law of 
gravitation, proved that universal gravitation does 
follow ; then if at one time the planets were moving 
in orbits only moderately eccentric, and in planes 
not greatly inclined to one another, that feature of 
the orbits would be permanent, notwithstanding the 
slow secular changes which the orbits might undergo 
in consequence of the perturbations of the planets 
by one another. A consequence would be that the 
habitable condition of the planets, or of such of them 
as were habitable, would be maratained. 

The question now arises. Have we a right to 
regard the property of gravitation as designedly 
impressed upon matter, in order that the planets 
might be suited for habitations to living things, in 
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the same way as we had been led to regard the 
arrangement of the percipient organs (given that 
such organs exist) in the retina, as designed to bring 
about a correspondence of sensation with the object 
seen, and singleness of vision with the two eyes ? 
Ought the inference of design to be equally strong 
in the two cases, and accordingly vaKd in the one 
case if vahd in the other, invalid in the one case if 
invahd in the other, or is there a difference between 
the circumstances in the two cases of such a nature 
as to justify the feeling a difference in the strength 
of the argument ? 

Now in the second case (that of gravitation) we 
are dealing with a general law which must have a 
vast number of consequences, many of them bearing 
in a very material manner on our welfare. By 
hypothesis we have in contemplation only one very 
special consequence, and we cannot say the law was 
necessary even to bring about that. The problem of 
determining whether or no the orbits would retain 
that character of rough circularity in spite of 
perturbations, supposing the attracting force to 
vary as any arbitrary function of the distance, so 
as to enable us to say whether other laws than that 
which we know gravitation to follow would equally 
succeed in retaining a suitability of character in 
the orbits — this problem, I say, has not, so far as I 
know, been attacked. It would probably be one of 
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very considerable difficulty, and there are only the 
slenderest motives for engaging in those difficulties. 
So that, as regards the proposed question concerning 
design, we are not even able to say that it is not 
merely sufficient but necessary that the law of 
attraction should be what it is. When I speak of 
the necessity as doubtful, or at least as not having 
(so far as I know) been fuUy investigated, I do not of 
course ignore what is well known to mathematicians 
— that a law according to the direct distance would 
entail perfect stability, and unchangeableness of 
orbits. But the proposal of such a law for 
actual attraction would only be of the nature of 
a mathematical conundrum, since it would make 
the effect of one body in modifying the motion of 
another greater and greater, without any limit, if we 
suppose it further and further off. 

Where we have a general law, such as the law of 
gravitation, entailing a host of consequences, and we 
single out one particular beneficial consequence, it 
seems to me hardly reverent to ask the question 
whether we may regard the law as designedly laid 
down, in order to bring about that particular 
consequence. The existence of the law affects the 
whole system of nature, and it is utterly beyond us 
to say how that system, as a whole, might have been 
altered had the law been different from what it is. 
In such a case, it seems to me that we should rather 
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take the system of nature as a whole, and the laws 
of nature, so far as we have been able to discover 
them as a whole, and consider how the whole fits 
together in such a manner as to be conducive to 
our welfare. I think a too minute dissection of the 
processes of nature, with a view to briag out evidences 
of design, should rather be held in check by a due 
feeliag of reverence, and that the free indulgence of 
it may tend to make our ideas of the Author of 
nature too anthropomorphic. 

On the whole, then, I thiak that there are legitimate 
differences in the applicability of beneficial results to 
the argument for design, or at least in the mode of 
their application. In some cases the evidence of 
design seems to be so palpable that he may run 
who reads. In other cases, if we attempt to trace 
design in some beneficial result, we are led to the 
contemplation of laws so teeming with consequences 
that we feel ourselves quite unable to estimate them 
as a whole. Thus, on the one hand, we are taught 
that we are not to merge our ideas of God in that of 
a system of general laws, keeping out of sight the 
idea of personality (in the sense in which, ia my 
former course, I endeavoured to explain the term 
as applied to God), and virtually denying to Him 
the power of will, of intention, of which we are 
innately conscious in ourselves ; while, on the other 
hand, we are reminded that God is not subject to 
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human limitations, nor is His way of working like 
man's way of working. 

In bringing forward the structure of animals, and 
more especially man, as evincing design, I have 
hitherto confined myself to a single one of our 
organs of sense. But the structure of the bodies 
of men and animals evinces, I may say at every turn, 
evidence of what, to say the least, appears to be the 
result of design. If, as regards one organ, which has 
the appearance of being in some respects the most 
refined and elaborate of the whole, or at least of 
those, the functions of which we are in any way 
enabled to explain, the evidence of design is so over- 
whelming that we are compelled to admit it, then 
we are forbidden by logical consistency to put out 
of court the idea of design in considering the origin 
of other parts of the structure. I do not for a 
moment say that we are in any way debarred from 
endeavouring to co-ordinate the observed phenomena 
regarding the structure — from endeavouring to refer 
them to the operation of general laws. Such is the 
character of progress in science. But it is one thing 
to endeavour to make progress in this direction — to 
suppose that further progress is possible, and even 
likely to be obtained — and quite a different thing 
to assume that this is all that we require ; that if 
our progress were sufficient no room would be left 
for the idea of design ; or at least that, if any were 
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left, the evidence would be wholly of a different 
nature, that arising from the mutual adaptations 
of the different parts of a vast whole, which itself 
is the necessary outcome of a few fundamental laws, 
laws as simple in their way as the laws of motion. 

It would, I think, be a very useless expenditure 
of time and thought to speculate as to how our ideas 
of natural theology would be affected if we were 
able to explain the whole system of nature, organic 
and inorganic just ahke, as we now explain by the 
laws of motion the movement of a rigid body left 
to itself. We have quite enough to do, more 
than enough to take up our whole attention, in 
endeavouring to investigate the conditions of the 
world in which we actually live, without transporting 
ourselves in imagination into a fairy world, in which 
we fancied ourselves so to have got to the bottom 
of everything, that it should appear as if it were 
inconceivable that things could have been other 
than what they are. Far as our investigations may 
extend, the region of what we know is surrounded by 
a region of which we are ignorant. It is as if on a 
perfectly dark night we used artificial light to allow 
us to explore the objects about us. By increasing 
the power of our light we continually add fresh 
objects, which previously lay in darkness, to those 
of which we are able to make out the forms ; but at 
the same time we continually widen the circle of 
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darkness which surrounds the objects that we have 
been able to make out. 

The wonderful sense of sight, even if we regard it 
as restricted to enabling us to perceive the forms of 
external objects, is obviously of the highest import- 
ance to our material wellbeing. But besides this, 
it continually affords us pleasure, as we admire the 
graceful forms of plants or animals, or the elegant 
markings which they so fre(3[uently exhibit ; or, again, 
as we contemplate the rugged mountain, or the 
ocean, at one time smooth and tranquil, at another 
time agitated by waves which travel along the sur- 
face and dash against the rocks, giving, when seen 
from no great distance, a grand idea of their mechan- 
ical power. But this sense does more than merely 
enable us to perceive the forms of external objects, 
and the varieties of light and shade which their sur- 
faces exhibit. We have, besides all this, the sensa- 
tion of a variety of colours, adding immensely to the 
beauty of the objects which present themselves to 
our vision. As regards the perception of form, we 
have seen that the structure of the eye gave some 
slight insight of the way in which it is brought 
about ; not of course that we have any idea of the 
way in which our bodily organs act upon our minds, 
but merely that we find some indications of a 
mechanism that appear^ to be destined to afford 
communication between the part which the light 

7 
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reaches before it ceases to exist as light and the 
sensorium, which we have reason to believe is situ- 
ated in the brain. But as regards the perception 
of colour, we are not at present able to go even so 
far as this, though it is quite conceivable that further 
research may some day reveal a structure that 
appears destined to convey . messages, as it were, 
regarding colour from the place where light first 
acts on the bodily organ to the sensorium. In con- 
sequence, however, of our present ignorance, we have 
not, as it seems to me, quite as much evidence of 
design regarding the perception of colour, as we have 
regarding the perception of form and lighter or 
darker shade ; or, perhaps I should rather say, the 
kind of evidence is different in the two cases. But 
the two kinds of perception — that of form and that 
of colour — are so nearly allied, that we can hardly 
refuse to entertain the idea of design in the latter 
case when the evidence for it is so exceediagly strong 
in the former. 

Now from a merely utilitarian point of view — I. 
mean as regards material wellbeing apart from the 
pleasure we may derive from the exercise of our senses 
— there is a considerable difference between the two 
kinds of perception. If we saw everything in mono- 
chrome, like a photograph, we might still get on very 
well as regards our ordinary lives. Modes of signal- 
ling depending upon colour would have to be replaced 
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by others. Characters depending upon colour, whereby 
at present we readily distinguish one thing from 
another — suppose a wholesome from a poisonous plant 
— would have to give place to some other, perhaps 
much less convenient, means of discrimination. Still, 
as I said, we might, on the whole, get on very fairly. 
Indeed, while an abnormal deviation from the 
normal sensation of colour is by no means rare, 
there are a few cases on record, though it is true 
very few, in which the person appeared to see only 
one colour, whatever the sensation of that one colour 
may have been to him, and yet such persons have 
gone about among their fellow-men without any very 
serious inconvenience. 

Accordingly, when we regard the sensation of 
colour, and all that follows from our possession of 
such a sensation, we are led to connect it rather with 
the enjoyments than with the necessities of life. In 
studying the construction of the eye in relation to 
the perception of form, we found indications of such 
elaborate and minute contrivances for connecting 
the external object with the sensorium that, utterly 
unable as we are to connect any influence on the 
bodily structure with the mental sensation, the 
evidence of design seems overwhelming ; or at least 
I may say that such I think it would to the minds 
of most persons who were able to follow the evidence. 
We have not the same evidence, so far as it depends 
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on structure, with regard to the perception of colour, 
for, in fact, we know next to nothing about it. The 
simplest theory which falls in with what we know 
of the laws of the perception of colour is, I think, 
that of Dr. Young, according to which we have three 
primary sensations of colour, and these are in general 
excited simultaneously by light of any kind presented 
to us, but in relative proportions differing according 
to the refrangibility of the light so presented in 
case it be homogeneous, or the refrangibUities of its 
constituents in case it be mixed. Young's theory 
has received a remarkable confirmation from the 
researches of Max'welL, who, by careful quantitative 
experiments, carried out partly by his own eyes, partly 
by those of various other individuals, showed that any 
colour might be expressed by means of three colours 
taken as standards, in such a sense that a match 
might always be established, and that in one definite 
way, according that is to definite proportions, between 
one of the four colours against the other three, or 
else two against the remaining two. This no doubt 
might be equally true whether the triplicity were- 
objective, residing in the quality of the light itself, 
or subjective, indicating a triplicity in our own sensa- 
tions. But as there is no phenomenon indicating 
any such triplicity in light itself, and the theory of 
undulations, now so well established, does not leave 
room for any such, we are led to refer the triplicity 
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which had long been noticed to a triplicity of our 
own sensations, as Young was the first to do ; and 
an objective triplicity being excluded, the quantitative 
experiments of Maxwell confirmed, as I said, the 
subjective theory of Young, showing as they did that 
lights which matched in colour and intensity, though 
they were by no means physically identical, were 
nevertheless interchangeable in the sense that, on 
adding them to the same third Hght, a light giving 
the same sensation was produced in either case. 
But what the mechanism for the excitement of the 
three primary sensations may be, we do not at present 
know, and therefore if we regard, as I think we 
should be led to regard, the production of these 
three primary sensations as designed, the evidence of 
design arises from a consideration of the objects 
accomplished, strengthened by our observation of 
the contrivances which, in various other analogous 
cases, we are to a greater or less extent able to 
follow. 

Admitting then that the reference of beneficial 
objects accomplished is not to be ruled out of court, 
I think we shall be led to regard the beauty of the 
colours and coloured markings of flowers and birds 
and butterflies, etc., as designed to be a source of 
pleasure to the beholders. There may be other ends 
accomplished more directly connected with the well- 
being of the living thing on which the beautiful 
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markings are found — such, for example, as the fertil- 
isation of flowers, by attracting bees and other insects 
which carry the pollen from flower to flower. 
But after making all due allowance for such con- 
current advantages, I cannot help thinking that a 
large residue must be left which we are obliged to 
regard as arranged for the purpose of affording 
pleasure by the beauty of the object. Nor need we 
confine our ideas of the appreciation of beauty to 
man, though of course, when we pass to the minds 
of the lower animals, much must be matter of con- 
jecture. Still, there is nothing unreasonable in 
supposing that they too are able in a way to take 
pleasure in the exercise of their sense of sight on 
the objects which to us appear so beautiful, though 
it may be without self-consciousness, or knowledge 
of what it is that gives them pleasure. But even 
if we decline to indulge in such conjectures, and 
confine ourselves to the mind of man, of which we 
do know something by experience, it will sufldce for 
my purpose. We see on all sides provision for the 
material wellbeing of Kving things, be they animals 
or plants; some of them so important for their 
welfare that without them even the life of the indi- 
vidual could scarcely be maintained, let alone the 
species to which the individual belongs continued in 
apparently indefinite succession. That there should 
be provision, not merely for the sustentation and 
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generally for the material wellbeing of the creature, 
but also for its enjoyment and the brightness of its 
life, exalts, as it seems to me, our ideas of the 
benevolence of the Creator. 

Of course there are plenty of objects of beauty in 
things which neither are nor ever were possessed of 
life ; take, for example, the colours of the rainbow, 
the clouds near sunset, and so forth. But these we 
recognise as the inevitable result of certain simple 
laws which we can investigate, and even in many 
cases subject to mathematical calculation, and the 
evidence of design does not, I think, strike one in 
the same way as when we are dealing with the 
beautiful markings of a flower, or of the wing of a 
butterfly, which, so far as we know or can conceive, 
might just as well have been absent. 

But it may be said. Does not this prove the fallacy 
of the whole argument? Have we any right to 
establish a distinction between beautiful phenomena 
brought about by the inevitable operation of the 
fundamental laws of optics, and those of which we 
can give no such explanation, nor even see any 
indication of a probable explanation ? 

I think the answer to this question must be. For 
aught we know to the contrary, if we were acquainted 
with all the principles involved, the distinction we 
have drawn might disappear. But does it follow 
from this that the argument for design which, in the 
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one ease, appeared to have much force, must be 
given up, because in the other case it appeared to 
strike us less forcibly ? I think not. I will endea- 
vour to illustrate the view I should be disposed to 
take of it by reference to something in ordinary life 
that we can well understand. 

Suppose a person who was a perfect master in 
some far-reaching and abstruse branch of science. 
Suppose there was another person to whom it was 
of great importance that he should be acquainted 
with a few of the leading principles of the science, 
with a view, we will suppose, to some practical pur- 
pose, but who had neither the leisure nor the ability 
to go into the science beyond taking in a few of the 
leading principles. His instructor would defeat his 
own object if Ire were to crowd the pupU's head with 
all the details of the science, with all the exceptions 
to the direct application of general principles, arising 
out of peculiar conditions of a recondite nature, 
which, at first sight, might look like exceptions to 
the general principles themselves. In many cases 
he would purposely keep out of view qualifications 
to a general statement which he was perfectly aware 
were requisite in special instances. And the connec- 
tion of different branches of the subject with one 
another, and of the subject, as a whole, with other 
branches of science, which he himself perfectly under- 
stood, might be a thing altogether above the com- 
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prehension of the pupil. And yet the information 
which the pupil received from his teacher might be 
the very thing he wanted — might fit him for his post 
in a manner that could not have laeen brought about 
if the teacher had bewildered him with details or 
generalities, of which he could form but the haziest 
notion. Yet the pupil's knowledge might be per- 
fectly sound as far as it went — might suffice for the 
various applications of fundamental principles which 
it concerned him to make. 

Now it seems to me that the evidence of design 
arising out of the beauty of forms and markings, 
for the existence of which we can give no account 
as a necessary result of laws with which we are 
acquainted, and which, in many cases, appear to 
fulfil no object beyond the gratification which the 
sight of them affords, stands upon much the same sort 
of footing as the pupil's acceptance of the general 
principles that he had been taught, in the illustra- 
tion which I have ventured to give. The pupil, we 
may imagine, is fairly sensible of the limitation of 
his knowledge. Perhaps, in some limited branch of 
the subject, his knowledge may extend a good deal 
further ; he may perceive that other conditions re- 
quire to be taken into account, modifying the results 
which, at first sight, would seem to follow from 
general principles. He might suppose, naturally 
enough, that if he were more thoroughly acquainted 
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with the other branches of his subject, the necessity 
would be seen of modifying, in certain cases, the 
conclusions which, at first sight, he might have been 
disposed to draw from the general principles which 
he had been taught. But surely he would be entirely 
wrong if, in consequence of the occasional modifica- 
tions which were found necessary in the one branch 
which he did know pretty well, he were to reject 
as worthless the general principles which he had 
been taught in all the other branches. 

In a similar manner, it seems to me, we are not 
warranted in rejecting the evidence of design in 
beauty afforded by the markings and colours of 
flowers, feathers, etc., merely because we may con- 
jecture (it cannot be more than conjecture) that 
if we knew everything about the laws of growth 
and nutrition of living things, those markings, etc., 
would be seen to be as much an inevitable con- 
sequence of the supposed laws as the colours of 
the rainbow are of the laws of the refraction and 
dispersion of light, combined with capillary attrac- 
tion, which keeps the falling drops in a spherical 
form. 

I do not, observe, say that even if we had that 
ideal knowledge that has just been supposed, the 
argument for design would have to be abandoned. 
It would however, I think, assume a somewhat 
different character, on which I do not at present pro- 
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pose to dwell. But we need not spend time in first 
placing ourselves in imagination in a purely ideal 
condition, in which neither we nor our successors, 
so far as we can judge, are in the least likely to find 
themselves, and then inquiring how we should act 
under these purely imaginary circumstances. We 
have quite enough to exercise our minds in the 
world in which we actually live without transport- 
ing ourselves to fairy land. Indeed, it would not 
have been worth while to mention at all the subject 
on which I have briefly touched, were it not to anti- 
cipate a possible objection — an objection which is 
not so very unlikely to be raised, srace the rapid 
progress of science has some tendency to create a feel- 
ing as if the whole system of nature were explicable 
(though, of course, nobody could say explained) by 
purely scientific methods. 

Assuming, then, the validity of the evidence of 
design afforded by beauty as such, and not merely 
in relation to some collateral advantage secured 
thereby — such, for example, as the fertilisation of 
flowers by means of insects that are attracted by 
their bright colours — we gain, I think, an enhanced 
idea of the Divine benevolence. We see provision, 
not merely for the continued existence and healthy 
activity of the creature, but even for what we may 
call its mental enjoyment. I use the expression 
"what we may call," because we commonly speak 



io8 DESIGN IN BEAUTY. [iv 

of mental enjoyment with reference to the human 
race; whereas it seems likely, though, of course, 
we cannot prove it, that even lower races are not 
incapable of receiving satisfaction from the sight of 
objects of beauty. 



LECTUEE V 

Contrast between the structure of living things and general physical 
laws in relation to the argument for design — Chemical sub- 
stances — Laws of chemical combination — Atomic theory — 
Question of the possible formation of the elements by chemical 
combination from one primordial kind of matter — Even such 
an evolutionary origin of the elements still postulates the exist- 
ence and similarity of the atoms of the primordial matter. 

In my last Lecture I raised the question whether 
the beneficial results, which we can deduce as neces- 
sary consequences of a few fundamental laws, can be 
appealed to as affording evidence of design in the 
same manner as the exquisitely elaborate construc- 
tion of some organ, such, for example, as our organ 
of sight, for the existence of which, as a necessary 
consequence of known causes, we are utterly unable 
to give any account, but which, at the same time, 
fulfils its functions in a manner that fills us more and 
more with admiration the more we examine into it. 

Questions of this kind, which border on meta- 
physics, are of such a kind that probably persons 
whose minds are of different complexions would be 
disposed to give to them answers differing more or 
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less. I cannot pretend to be any authority in matters 
of this nature, and I could only say how the thing 
appears to my own mind. To me it seems that the 
evidence is more direct and palpable in the latter 
case than in the former ; and that it is after we have 
dwelt on these more direct and palpable instances 
that we are best prepared to enter on the considera- 
tion of instances of the former class. Moreover, the 
contemplations to which we are led are not quite the 
same in the two cases. In the first case, as we know 
nothing of any method by which the result might be 
brought about — that is, know nothing of any forces 
competent to build up and direct the building up 
of the structure — the mind is not diverted from the 
conception of design, and consequently of mind, not 
only devising but able to execute the foreordained 
plan ; in the latter, we are rather led to contemplate 
the system which we find in nature as a whole ; to 
admire the way in which the whole, as a whole, is 
conducive to the welfare of man, and generally of all 
living things ; while, at the same time, the operation 
of those general laws according to which that whole 
is constructed is not necessarily of direct utihty in 
each particular, considered as isolated from the sys- 
tem of which it forms a part. 

Having made these preliminary remarks, I pro- 
ceed now to consider in more detail some one branch 
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of physical science. I have already briefly touched 
on the subject of the luminiferous ether, though it 
is true, not so much with regard to the important 
offices which it fulfils, as on account of its all- 
pervading presence and of its mysterious nature, and 
of the hints bearing on natural theology, which may 
be derived therefrom. I have alluded, though still 
more briefly, to universal gravitation. In this last 
subject, beginning it may be with an object close at 
hand, and of moderate size — such as an apple falling 
from a tree, which, it- is said, first suggested the 
theory to the mind of Newton — we are led step by 
step up to the contemplation and even measurement 
of masses of matter — such as those of the earth and 
planets, and of the sun itself — so vast that the arith- 
metical values which express them do not at first 
enable us to appreciate their immensity. I propose 
to-day to touch on another branch of science, in 
which, beginning as before with masses of matter 
close at hand, and of moderate size, we are led on to 
the contemplation of magnitudes almost inconceiv- 
ably small. 

It seems almost necessary that I should say a 
few words by way of introduction on a subject 
which is now so trite that I am a little afraid of 
wearying you ; I aUude to the nature of a chemical 
substance and of chemical composition and decom- 
position. 
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To be entitled to the designation of a chemical 
substance, a substance must, in the first place, be 
uniform throughout, though not necessarily through- 
out in the same state of aggregation. Thus a mass 
of pure water is the same in one part of the mass as 
in another, and the same from whatever source the 
water be derived. But if a closed space — say a 
sealed glass globe — be partly filled with water, 
and contain nothing else — that is, no other kind of 
ponderable matter — we may, by the application of 
cold, convert a portion of the water into ice, and 
then the whole will' no longer be homogeneous, and 
the ice and the water may easily be mechanically 
separated. But we have not by these means divided 
the mass into two portions of matter of different 
properties ; for if we apply heat to the ice we con- 
vert it into water, of absolutely the same properties 
as that which remained unfrozen, and if we apply 
cold to the latter we convert it into ice of just the 
same properties as that which was obtained in the 
first instance. Similar remarks apply to the con- 
version of water into the state of an elastic fluid 
(steam), and the re-conversion of that into water. 

But the fact of a mass of water being homo- 
geneous throughout does not constitute it a chemical 
substance. Thus alcohol and water may be poured 
into the same vessel and thoroughly mixed, and the 
liquid thus obtained is the same in all respects in 
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one part of it as in another. Yet it is not a chemical 
substance. For, in the first place, two such mixtures 
made independently are not in general identical with 
each other in their properties ; they are not so unless 
the proportions of water and alcohol used are the 
same in the two cases. By gradually changing those 
proportions in successive operations, we should obtain 
a series of liquids of properties gradually changing 
from those of alcohol to those of water. And, in the 
second place, by distilling the liquid and collecting 
separately successive portions as they come over, we 
obtain a series of liquids permanently differing from 
one another, the first portions nearly resembling 
alcohol and the last portions water. And if we 
knew nothing of the history of the liquid first 
presented to us (which we have hitherto been sup- 
posing was formed by mixing alcohol and water), still 
by subjecting it to distillation, as above described, 
we should be led to the conclusion that it was not a 
chemical substance but a mixture. 

By various methods, more or less analogous to 
those which I have just mentioned, it is concluded, 
sometimes, indeed, only as a probability, but generally 
as practically a certainty, that such or such a sub- 
stance is what is called a chemical substance, or that 
it is only a mixture, as the case may be. The 
substance under examination may be a solid, or a 
liquid, or a gas, or it may be known under two. 
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or under all three, of these conditions. The air 
we breathe, making abstraction of certain impurities 
or admixtures of very small amount, and also of the 
small but variable quantity of water which it con- 
tains, is found to be everywhere the same in all 
its properties, or at any rate extremely nearly so ; 
but it is not, for all that, a chemical substance, but a 
mixture, formed of two gases^-oxygen and nitrogen — 
merely blended together. The water we drink, on 
the other hand, making as before, abstraction of 
minute impurities, is not only the same in its nature 
under all circumstances, but is incapable of being 
resolved Into two or more different substances, which 
by their mere mixture produce it. 

But now we come to the consideration of a 
process in some respects agreeing with the mixture 
of two substances forming a third, the mixture 
itself, but in other respects utterly and completely 
different. I allude to chemical change, to chemical 
composition or decomposition, as the case may be. 

To take an instance of this, let us recur to water. 
I have said that air is mainly a mixture of the two 
gases — oxygen and nitrogen — each of which is a single 
chemical substance. There is another gas, also a 
single, unmixed substance, called hydrogen, the 
lightest of all known gases. The two gases — oxygen 
and hydrogen — may be mixed in all proportions just 
like alcohol and water ; and, just as in the case of 
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the liquid formed by mixing these two latter liquids, 
the mixture of those two gases is a gas, the specific 
gravity and other properties of which gradually and 
insensibly change from those of pure oxygen to 
those of pure hydrogen, as the proportion of 
hydrogen, at first infinitesimal, is gradually in- 
creased, till at last it is the proportion of oxygen 
that becomes infinitesimal. 

But now suppose that when the proportions are 
such that neither gas greatly predominates over the 
other, a light is applied to a minute portion of the 
mixture, immediately a flame passes almost instan- 
taneously over the whole mixture, accompanied by 
a sudden but almost momentary expansion, causing 
a violent explosion, and as a result of this change 
we have exactly the same weight of matter left in 
our hands as before, but that matter is totally 
different from what we had before. It consists of 
an elastic fluid, which quickly condenses into a 
well-known liquid, no other than water, while a 
portion of one or other of the original gases is left 
outstanding, unless the original gases happened to 
have been mixed in a definite proportion, always the 
same, in which case no substance but water is found 
as the outcome of the change which had taken place. 

It is remarkable that the quantities of the two 
gases which must be mixed together, in order that 
nothing but water may be the product, are connected 
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by a very simple relation. The volume of the hydro- 
gen raust be just double that of the oxygen; and 
if the quantity of hydrogen in the mixture exceed 
this, the excess of its volume over the double of the 
volume of oxygen is found as hydrogen after the 
explosion has taken place ; while if the quantity of 
hydrogen originally taken was less in volume than 
double the volume of the oxygen, then the overplus 
of gas after the explosion is found to be oxygen 
instead of hydrogen, and its volume is found to be 
the excess of its original volume over half the 
volume of the hydrogen taken. 

Here, then, we have the remarkable result that 
a substance is produced utterly different in its 
properties from those of the substances originally 
taken, or from any mere mixture of the two. More- 
over, the change from the one condition to the other is 
accompanied by very remarkable phenomena : by the 
production of light and heat, by a great exhibition of 
mechanical power. 

The same combination is effected, continuously 
instead of explosively, if a mixture of the two gases 
is burnt in a suitable jet, and the heat thus produced 
is one of the most powerful sources of heat known, 
readily fusing highly refractory substances, such, for 
instance, as platinum. 

As the union of the two gases forms water, so con- 
versely water may be decomposed into the two. The 
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most direct way of effecting this, though not the first 
to be discovered, consists in the simple application of 
heat. Thus, when fused platinum is poured into water 
a large quantity of gas is evolved, which consists of a 
mixture of oxygen and hydrogen just in the proportion 
to form water. 

We have here an instance of both processes — the 
chemical combiaation of two different bodies to form 
a third of quite different properties from those of 
either of the original bodies, and again the decom- 
position of a single chemical substance into two 
others, of which it is, as it is said, composed. And 
it is to-be noticed that the combination is accom- 
panied by a development of energy, by the setting 
free of the energy which may be looked on as having 
lain hid in the mixed gases prior to combination. 
And we know that the converse process — that of 
the decomposition of water into the two gases of 
which it is formed — cannot take place without a 
consimiption of energy, though in the particular 
form in which the decomposition has been mentioned 
as taking place this consumption of energy, derived 
from the heat of the fused platinum, could not easily 
be experimentally demonstrated. 

I may mention here, that in chemical combina- 
tions in general, as in the above particular iastance, 
energy previously latent in the substances which 
are about to combine is set free, so as to be exhibited 
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by development of heat, mecliamcal force, etc. I 
have said " in general," because the visual rule is not 
without exceptions, apparent at least. There are 
some cases in which energy is set free when a 
compound substance is resolved into the substances 
of which it is composed. Yet even here the excep- 
tion may be more apparent than real For it seems 
probable that the separation of the substances from 
each other may be accompanied by an act of self- 
combination of the substances so separated ; but this 
is a matter of which I cannot at present do more 
than give a hint. 

Though I have described chemical combination in 
only one particular instance — that of oxygen and 
hydrogen to form water — it is a process which is 
constantly going on in nature, as well as constantly 
employed in the arts and manufactures. It is con- 
stantly going on in our own bodies, and is essential 
to the continuance of our lives. 

To go back to the case of water. We have seen 
that it is capable of being resolved into two gases, 
and the question naturally arises — ^Are these gases 
themselves, or is either of them, capable of being 
resolved into two or more substances, of which it 
is a chemical compound ? As to the answer to 
this question, all we can say is, that up to the 
present time they have each resisted aU attempts 
so to resolve them, and we have not any evidence 
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that they are capable of being so resolved. These 
substances are accordingly regarded as elements. 

The same designation is applied to the various 
chemical substances which have resisted all attempts 
to decompose them. We do not, of course, assume 
that they never can be decomposed; still less that 
we never shall obtain evidence of their composite 
nature, even though we might not be able actually 
to decompose them. It is remarkable that as our 
knowledge progresses, so far from the number of 
elements being reduced by showing that some are 
only stable compounds of certain of the others, it 
is actually considerably increased, by the discovery 
from time to time of fresh elements. At present there 
are as many as about seventy known, those recently 
discovered being rare substances found in small 
quantities, even if, as sometimes happens, widely 
distributed in almost infinitesimally smaU propor- 
tions. Yet in the present, state of our knowledge 
each comes before us in a manner analogous to an 
arbitrary constant in mathematics. 

I shall have occasion to return to this subject later 
on ; but for the present I will confine myself to a few 
of the commonest and most widely distributed of the 
elements. 

I have said that air was in the main a mixture 
of the two gases, oxygen and nitrogen. But just as 
oxygen and hydrogen are capable of chemically 
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combining, forming thereby a substance (water) 
altogether different in its properties from either of 
its elements, so oxygen and nitrogen are capable 
of combining, and that in different proportions, 
forming a series of different chemical substances, 
differing in their properties from the original 
elements and from each other. Unlike, however, 
oxygen and hydrogen, the pair of gases we are now 
considering do not spontaneously combine, not even 
in presence of a light, and their direct combination 
is only with difficulty effected ; and it is by indirect 
processes that their compounds are obtained. As 
many as five such compounds are known, though 
some of these, it is true, not by themselves, but 
only in further combination with something else, 
be it only water. Now a remarkably simple law 
regulates the proportions in which the two gases 
combine. The weights of oxygen which combine 
with the same weight of nitrogen to form the 
different compounds are in the proportion of the 
numbers, 1, 2, 3, 4, 5. A similar law is found to 
hold good generally in the combination of any two 
elements which do combine, so that if we take 
the weights of the two which combine to form 
one of the compounds, the proportion of the weights 
in any other compound is that of a simple multiple 
of the weight of the first element to another 
simple multiple of the weight of the second 
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element. It would lead me much too far from 
my subject to enter into any detail, or to discuss 
the question of the best choice to make of a com- 
pound of two elements to start with, so as to 
express in the simplest manner the compositions 
of the other compounds, or to point out how, 
in certain cases, such compounds are rather to be 
regarded as compounds of compounds. It will be 
sufficient for my purpose to take the three elements 
already mentioned — namely, oxygen, hydrogen, and 
nitrogen. Hydrogen, I may mention, like nitrogen 
is able to combine with oxygen in more than one 
proportion ; a second compound is known, and just 
as in the case of nitrogen a simple law connects 
the proportions of oxygen in the two compounds 
with hydrogen: the proportion of oxygen which 
unites with hydrogen in that second compound is 
just double of what it is in water. 

Till lately, only one compound of nitrogen and 
hydrogen was known, ammonia. Now, if we take 
the commonest compound of oxygen and hydrogen — 
namely, water — and one of the compounds of oxygen 
and nitrogen — say laughing gas — it is found that 
the proportion of the weight of oxygen to that of 
the other gas in the compound is 8 to 1 in the 
first case, and 4 to 7 in the second. We see, then, 
that the same weight 8 of the element which is 
common to both — namely, oxygen — combines with a 
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weight 1 of hydrogen and a weight 14 of nitrogen. 
Now if we inquire what are the proportions by weight 
of nitrogen and hydrogen in the compound ammonia, 
we find that they are as 14 to 3. That is to say, the 
combining weight of hydrogen with a given weight of 
nitrogen, to form ammonia, may be inferred from its 
combining weight with oxygen, and of that again with 
nitrogen, except as to the multiplier 3, a low integer. 

I have endeavoured briefly, and I fear imperfectly, 
to put before you the experimental facts on which 
Dalton's atomic theory, now universally accepted, 
ultimately rests. They are, first, the law of definite 
proportions; secondly, the law of multiple propor- 
tions ; thirdly, the law of chemical equivalents. AU 
these laws are comprehended in the theory. 

We cannot geometrically conceive of space other- 
wise than as infinitely divisible. However small a 
volume we take, we cannot help conceiving of it 
as divisible into two, and either portion, when so 
divided, as being itself divisible into two, and so on 
indefinitely. I said, " However small a volume we 
take;" but, in truth, there is no such thing as greatness 
or smallness absolutely considered. When we speak 
of a volume, or an area, or a length, as being great or 
small, it is always by comparison with something else. 

Now, instead of considering mere space, let us 
contemplate a limited portion of space filled with 
matter of some one kind, and let it be of a kind 
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which we cannot, by any means at our disposal, 
divide into two; let it, for example, be hydrogen. 
Suppose we have a closed vessel filled with this gas. 
We may divide it into two by a partition, and that 
again into two, and so on, and yet, as far as we can 
actually carry the experiment, the gas in each por- 
tion will have the same properties as before. As 
far as we can carry on the actual experiment, there 
appears to be no more limit to the divisibility of 
hydrogen than there is to that of space in our geo- 
metrical conceptions. But in order to account for 
the laws of chemical combination, Dalton supposed 
that there is in the nature of things really a limit to 
this subdivision; that the gas consists of ultimate 
portions which can no longer be divided, or at least 
not without ceasing to be the same chemical sub- 
stance as before; that these ultimate portions, or 
molecules, as they are now called, are all alike, but so 
minute, that any portion of the gas which we can 
actually examine contains a number of them so vast 
as to be for all ordinary purposes practically infinite. 
The same constitution would, of course, apply to the 
other chemical elements, so that oxygen, for example, 
would be an assemblage of a vast number of mole- 
cules, like one another, but differing altogether from 
those of hydrogen, and so on in other cases. 

The same molecular constitution of matter which 
we have supposed to exist in the elements — that is, 
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in chemical substances which we are unable to re- 
solve — would naturally extend to those which we can 
form or resolve. Thus, for instance, water, though 
apparently infinitely divisible Hke space, must be sup- 
posed in like manner to be made up of ultimate mole- 
cules which cannot be further divided without ceasing 
to be water — without, that is, being such that an 
aggregate of a vast number of them would no longer be 
water, but something quite different in its properties. 
Since, then, water consists of molecules all alike, 
and is formed in some way by the union of oxygen 
and hydrogen, it follows that its molecule must be 
composed in some simple way of those of oxygen 
and hydrogen. Whatever this way may be, as it 
must be always the same, it follows that the propor- 
tion by weight in which the two bodies combine to 
form water will be invariable, which accords with 
the law of definite proportion. That law alone gives 
us no information as to how the molecule of water 
is bmlt up. Perhaps we might have thought it most 
likely, as being apparently the most simple, to sup- 
pose that single molecules of the two gases combined 
to form a single molecule of the compound. There 
are, however, reasons, into which I cannot enter, for 
believing that when chemical substances are in the 
state of gas or vapour, equal volumes of the different 
substances under standard conditions of pressure and 
temperature contain equal numbers of molecules. 



v] ATOMIC THEORY. 125 

We infer from this that two molecules of hydrogen 
combine with one of oxygen to form water. But as 
the volume of the water formed, when in the state 
of vapour under standard conditions, is the same as 
that of the hydrogen employed, twice therefore that 
of the oxygen, it is inferred that the molecule of 
oxygen is made up of two perfectly similar halves, 
which, though they cannot be separated so as to 
be exhibited apart by themselves, are nevertheless 
separated when the gas combiaes with hydrogen. 
We may picture to ourselves a pair of molecules of 
hydrogen as pulling asunder a molecule of oxygen, 
and appropriating the two halves to themselves. As 
no further subdivision of the molecule of oxygen is 
indicated by the quantity of oxygen which is con- 
tained in any gaseous compound into which that 
element enters, the half molecule of oxygen is re- 
garded as an atom. Similar considerations apply to 
a variety of other elements. We see at once how 
the atomic theory accounts for the law of definite 
proportions, as regards which chemical combination 
so notably differs from mere mixture. 

The theory lends itself with equal readiness to an 
explanation of the law of multiple proportions. Not 
to go beyond the combination of the same two gases, 
there is a second compound known — the peroxide of 
hydrogen — in which the proportion by weight of the 
oxygen, which combines with a given weight of 
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hydrogen, is just double what it is in water. This 
is in perfect accordance with what we should expect 
from the atomic theory. In fact, the simplest con- 
ception that we could form of a compound of the 
two bodies, looking merdy to the atomic theory, is 
to suppose that a single molecule of one of the ele- 
ments combined with a single molecule of the other, 
to form a single molecule of the compound. This would 
give the combining proportion actually observed, 
though it does not follow that such is the exact 
constitution of the compound. One of its molecules 
might, for example, be formed of two half molecules, 
or atoms, of the two gases ; or, again, of a pair of 
molecules of the one united with a pair of mole- 
cules of the other. The three suppositions I have 
just made seem to he in decreasing order of prob- 
ability ; but in default of a direct determination of 
the vapour density of the compound, which, so far 
as I know, has not yet been made, we should hardly 
be justified in pronouncing in favour of one of the 
suppositions to the exclusion of the others. 

Lastly, the theory accounts in the simplest manner 
for the law of chemical equivalents. Thus, since 
oxygen and hydrogen combine in the proportion of 
8 to 1 to. form water, and oxygen and nitrogen com- 
bine in the proportion of 8 to 14 to form laughing 
gas, it follows that the ratio of the weights of the 
molecules of hydrogen and nitrogen must be either 
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1 to 14, or simply related thereto ; and accordingly, 
if hydrogen and nitrogen combine, it must be in the 
proportion of 1 to 14, or of a low multiple of one of those 
numbers to a low multiple of the other. In the long- 
known compound ammonia it is actually 3 to 14. 

The very same laws of combination of two ele- 
ments with each other to form a compound, apply also 
to the combination of compounds with one another 
to form compounds of greater complexity. 

The question now naturally arises — What are we 
to think of the so-called elements ? We are utterly 
unable to decompose them. If we assume the crea- 
tion of matter, must we therefore suppose each ele- 
ment to have been a separate creation ? Or, on the 
other hand, may we suppose that combination and 
decomposition is capable in the nature of things of 
being carried backwards as well as forwards, and that 
the so-called elements may have thus been formed by 
some evolutionary process from a much simpler condi- 
tion of things, perhaps by a process of self-combination 
in different ways from one primordial element ? 

Our inability to decompose the substances which 
we call elements does not seem to afford any very 
strong argument against the latter supposition. Thus 
chemists recognised from analogy the existence of 
the element fluorine before it had been even partially 
separated, and even now the properties of the ele- 
ment in the separate state are but imperfectly known. 
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The difficulty in this case is, however, not so much 
to separate it, as to find a suitable vessel which will 
hold it without being attacked by it. But there is 
another, and probably still more formidable, difficulty 
standing in the way of any great extension of further 
decomposition. 

As a rule, the most intense exhibitions of the 
energy of combination are manifested in the com- 
bination of elementary bodies, or of bodies composed 
in a simple manner of the elements. Hence, if the 
so-called elements are in reality compounds of bodies 
still more elementary, we should expect the com- 
bining energy of those still simpler bodies to be 
extremely intense, and their compounds, the so-called 
elements, to be so very stable, that it is doubtful 
whether any means that the chemist possesses, or 
that he could even possibly devise, would suffice for 
their separation. And if we could imagine them 
separated, it is doubtful whether any material could 
be found which would be available for making a 
vessel which could contain them, as not being itself 
attacked. On both accounts it seems very doubtful 
whether much, if any, progress is likely to be made 
in the way of decomposing the substances which we 
provisionally at least regard as elements. 

But though the actual decomposition of the ele- 
ments seems to be of very doubtful prospect, it is 
quite conceivable that some theory of the constitu- 
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tion of the elements may be discovered which is 
supported by such a weight of .evidence as to ensure 
general assent. 

No such theory is at present known, but there 
appear to be some indications pointing more or less 
doubtfully in that direction. I will mention one. 
The relative molecular weights of the various ele- 
ments form a series of constants of fundamental im- 
portance in chemistry, and their determination with 
as much accuracy as possible, by methods gradually 
improved, has naturally engaged the attention of 
many distinguished chemists. It was suggested by 
Dr. Prout that the molecular weights of the various 
elements were multiples of the smallest of them — 
namely, that of hydrogen. Comparatively recent 
determinations of the relative molecular weights of 
some of the most important elements have led to 
numbers so remarkably close to multiples of that of 
hydrogen, that attention has been revived to Prout's 
hypothesis ; while, in other cases, it would seem that 
the supposition in its original form can hardly be 
maintained, though possibly it may be if we so modify 
it as to admit multiples of half, or, as may perhaps 
be necessary, a quarter of the molecular weight of 
hydrogen. 

If we suppose chemical combination to extend 
backwards from the so-called elements, so as to derive 
them from a smaller number of bodies still more 

9 
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elementary, and so on, till at last we arrive at a 
single form of matter, it is obvious that the molecular 
weights of all the substances which are regarded as 
elements must be commenstirable ; in other words, 
that they aU admit of a common divisor. Whether 
they do, without having recourse to so small a divisor 
that the unavoidable errors of experiment prevent 
us from saying whether the weights to be examined 
are, or are not, multiples of that divisor, must for 
the present be left an open question. 

It might, perhaps, be regarded at iirst sight as a 
strong objection to the supposition of the derivation 
of the so-called elements, by a backward extension 
of the laws of chemical composition, from a single 
primordial form of matter, that the most energetic 
chemical combinations that we actually witness take 
place between very dissimilar substances, and there- 
fore we should not expect very stable compounds to 
be formed out of one and the same material. But 
to this objection there is an obvious answer. How 
is it that the very great energy of combination, for 
instance, of oxygen and hydrogen is manifested? 
Why, the gases are prepared separately, then mixed 
together, and on combination being started by a 
spark an explosion occurs. We know that at a 
sufficiently high temperature water is resolved into 
its elements. Suppose that we started with the 
gases mixed together at a temperature above that 
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in question, and that the temperature of the vessel 
containing them was then gradually lowered tiU it 
was reduced to the temperature of the air. On 
arriving at the temperature of dissociation, the gases 
would quietly combine, forming steam, which, as the 
temperature was still further reduced, would pass 
by successive portions into water. There would be 
nothing in the direct phenomena to indicate the 
great energy of the combination. The reason why 
it is so strikingly manifested in the ordinary experi- 
ment is that the two gases are kept apart, and then 
brought together under conditions in which the 
great energy of combination is capable of mani- 
festation. But while different kinds of matter may 
be kept apart, matter of a given kind must always 
be in presence of itself, and therefore there is not 
the opportunity for the direct manifestation of great 
energy of combination if it exists. Suppose, for 
example, that at a suitable temperature atomic 
oxygen could exist as a permanent gas, a gas the 
molecule of which would be half that of oxygen, 
and which, therefore, according to known laws, 
would have a density half that of oxygen. Then it 
is quite conceivable, I should thiak highly probable, 
that if combination were started, in some such way, 
suppose, as in a mixture of hydrogen and oxygen, 
there would be a manifestation of intense energy 
of combination. But whether the substance could 
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possibly exist without self-combiaation, unless, 
perhaps, at some enormously high temperature, is 
very doubtful. 

These considerations, it seems to me, prevent us 
from ruling out of court the supposition that all 
chemical substances are formed, in accordance with 
the laws of chemical combination, from some one 
primordial form of matter. 

The two extreme suppositions between which 
we are shut in as to the chemical constitution of 
matter are : (1) That the elements of the chemist are 
radically distinct kinds of matter, which cannot, 
even theoretically, be formed by chemical com- 
bination from forms of matter yet more elementary 
stni ; (2) that they are aU formed by chemical com- 
bination from one primordial kind of matter. 

On the first supposition, the elements of the 
chemist, notwithstanding the largeness of their 
number, come before us, to use an illustration I 
have already employed, like so many arbitrary 
and independent constants in mathematics. On 
this supposition we cannot help wondering why 
some of them, especially some of the rare earths 
which have of late years been engaging the atten- 
tion of chemists, should ever have existed at all. 
From their rarity they can apparently have little 
influence on the system of nature as a whole, nor 
do they appear, so far as we know, to be of any 
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use beyond exercising chemists in the study of their 
subject. On the second supposition, we may look 
on their formation as a sort of by-play, arising, 
accidentally as it were, in an evolutionary process 
whereby the elements of the chemist were built up 
from the atoms of the supposed primordial matter. 

But whether we adopt the first or the second of 
the above suppositions, or something intermediate 
between them, we arrive at last at a stage beyond 
which our chemical laws, even though we extend 
them beyond the point which we can reach by actual 
experiment, fail us, and we are brought face to 
face with ultimate atoms, be they all of one kind, 
or be they of a limited number of different kinds. 
What those ultimate atoms are, we know not, and 
why they should all be alike to one another, or, at 
least, all of each kind, if there be different kinds, 
we know not. To use an expression of Sir John 
Herschel's, quoted by Maxwell, they have all the 
appearance of manufactured articles. The specula- 
tions of Lord Kelvin as to their being vortex atoms 
do not help us at all in accounting for their identity 
with one another, as he, I doubt not, would be the 
first to allow. 

What the nature of the forces may be whereby 
atoms and molecules combine together to form more 
complex molecules, and in doing so give out energy, 
we do not know. But we know very well that 



134 UTILITY AND NECESSITY [v 

chemical comlDination plays a most important part 
in our welfare, nay, in the very continuance of our 
lives from minute to minute. The inanimate world 
presents us chiefly with the results of its action 
in past ages. Or, at- least, we have a vast variety 
of substances ready to our hands which we might, 
of course, imagine to have been created as we find 
them. But in face of the evidence of past changes 
which the earth underwent by the operation in 
past ages of causes still at work, though probably 
having a far greater scope for action in a much 
earlier condition of the earth, and in the face of 
the evidence which astronomy affords of changes 
even now going on in some of the heavenly bodies — 
changes pointing to a still earlier condition than 
what geology can deal with, — in the face, I say, of 
these things, it seems more reasonable to suppose 
that the earth, in the condition in which it now 
is, was evolved under the action of chemical and 
mechanical forces from a much simpler condition; 
possibly even from a condition in which primordial 
matter had not yet entered into chemical com- 
bination. As a result of this past action, we find 
sohds containing the mineral matters required for 
the growth of plants, rocks even now disintegrating, 
and so keeping up the fertility of soUs, metaUic ores 
collected into particular places, so as to be available 
for the wants of man. 
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But it is with reference to life that chemical 
comhination and decomposition are of such essential 
and contiauous importance. We know how quickly 
our lives come to an end if we are deprived of air, 
even though it be by the substitution for air of a 
gas, such as nitrogen, which is not poisonous in itself 
In such a case death ensues simply in consequence 
of the exclusion of oxygen, which, in the normal 
condition, enters into a sort of loose chemical com- 
biaation with the colouring matter of the blood, 
which itself had been previously deprived of a 
portion of its oxygen, reduced, as it is called, by 
communication of the oxygen it had received in. a 
previous passage through the lungs to substances 
present in the blood, which were derived from the 
food taken in and digested. This oxidation, forming 
a sort of slow combustion going on in the circulating 
blood, keeps up the supply of animal heat ; while, at 
the same time, a transformation of the food, which 
takes place under the chemical changes belonging 
to digestion, continually replenishes the blood, and 
enables the cycle of changes that has been referred 
to to be kept up. 

The food of animals is derived, directly or in- 
directly, from vegetables. But whereas the changes 
in the animal body that we have been consider- 
ing involve an expenditure of energy, the series 
of changes that we have had in contemplation 
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could not be kept up if it were the same with 
vegetables — that is to sajj if the various changes 
which they undergo involved, like those in the 
animal body, a contiaual consumption of energy. 
Here, then, an additional factor comes ia; there 
is a continual supply of energy to the plant, which 
is derived from the sun's radiation. Under the 
influence of light a series of chemical changes take 
place in the growing plant, which are of such a 
kind as could not take place spontaneously, that is, 
without a supply from the outside, inasmuch as 
they demand a constant supply of energy from 
without. 

The upshot is, that while chemical combination is 
of essential importance, it is yet but a portion of a 
vast system of transformations the several parts of 
which dovetail into one another in a marvellous 
manner, and in the end are conducive to the main- 
tenance of the life and to the welfare of man and of 
the animal kingdom generally. 

The same might be said of pretty nearly every 
branch of physical science. But, as I remarked at 
the outset, for the object of these Lectures there is 
no need to multiply examples ; the same inferences 
in a general way are deducible from one branch of 
physical science as from another. I reserve to my 
next Lecture some applications of the physical con- 
siderations which have occupied our attention to-day. 



LECTUEE VI 

structure of the eye and formation of chemical substances by 
combination contrasted as to the question of an evolutionary 
origin — In inorganic formations reasonable speculations carry 
us very far back along an evolutionary process — To a time far 
before the first appearance of life on the earth — The sup- 
position that life on earth originated in a creative act does, 
not imply any interference with an evolutionary process 
which may have been previously going on for ages — Addi- 
tions to the kosmos may have taken place subsequently to 
the first appearance of life on earth — Question of a special 
origin of the human race — Theological bearings of the accept- 
ance or rejection of the hypothesis of successive exertions 
of creative power — Recapitulation of the general subject of 
the six Lectures. 

In my previous Lectures I brought before you two 
instances, in one of which. results of the utmost im- 
portance to man, and not to man alone, were brought 
about by a highly elaborate structure, of the forma- 
tion of which we were unable to give any account, 
I mean to exhibit it as an outcome of natural causes, 
while in the other results, at least as important, were 
brought about through a chain of natural causation, 
or, at least, in great measure through such a chain, 
the following out of which carried us far back to a 
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condition of things as remote as possible from the 
final beneficial effects. 

In the case of the human eye — and something 
similar applies to the eyes of other animals — besides 
the optical structure, resembling the telescope of 
an optician, by which images were formed on the 
retina, we had in the retina itself an arrangement 
of the most exquisite character for receiving 
separate impressions of the various points of the 
object, even when they were so near one another 
as to be separated by an angular interval of only 
one minute or so, and for connecting these im- 
pressions, by means of nerve fibres, in a manner 
which we can only imperfectly follow, with the 
brain, which we have reason to suppose is the 
seat of the sensation. Not only so, but we had an 
elaborate contrivance for adjusting the motions of 
the eyeballs in their sockets so as to secure single- 
ness of vision with the two eyes, notwithstanding 
a very frequent transference of aim, in the field 
of view, demanding a rotation of the eyeballs in 
their sockets. And yet we know of no second 
causes, as we call them, capable of bringing about 
such structures as these. In saying this, of course, 
I am aware that there are some who think they 
are explicable by the theory of natural selection — 
explicable, that is, in the sense of being referable 
to known laws of which they are the outcome. 
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Witli reference to this attempt at an explanation, 
I can only say that it is very far indeed from heing 
satisfactory to my own mind. I do not intend to 
argue the question, more especially as ia things of 
this nature, in regard to the appearance of force in 
the argument, very much depends on the idiosyn- 
crasy of each particular mind. To me, I confess, 
the attempt to explain the result in this way seems 
like a desperate effort to refer it at aU costs to second 
causes. I do not for a moment affirm that there are not 
second causes at work ; it seems to me likely enough 
that there are. But I prefer to confess my ignorance 
of such till I meet, if ever I do, something more 
satisfactory. If there be any truth in the view 
which I ventured to broach in a former Lecture, 
that there is about living things something of the 
nature of a directing power, under the influence of 
which their structures are built up, it would seem 
more natural to look in that direction for an ex- 
planation. Whether we shall ever get to know 
anything of the laws of action of that power, if 
such a power exists, seems to be very doubtful 
indeed. But if it does exist, and we ignore its 
existence, we shall only be led away from a true 
explanation of the phenomena which present them- 
selves. 

The other instance to which I referred just now 
is that of the results brought about by chemical 
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action. It is true that of the origin of chemical 
action itself we know nothing ; but as regards the 
molecular constitution of matter, which is the seat 
of the operation of chemical action, we are able to 
go a good way back by actual experiment ; and even 
when we have gone as far back as experiment can 
carry us, or rather as far as we have hitherto been 
able to go by its assistance, a vista opens before 
us of a possible explanation extending much 
further. 

Here, then, on the one hand, in the construction of 
our organs of vision, and on the other, in the mole- 
cular constitution of matter and chemical combina- 
tion, we have two instances of what is eminently 
conducive to our welfare, or even to our very exist- 
ence, constituted as we are, which, ia one respect, 
we may say, He at opposite extremes. In the one 
case we have an exquisitely constructed apparatus, 
of the formation of which, by natural causes, we can 
give no account, and which, for anything we can 
perceive, might have been different or absent with- 
out disturbing the general course of nature in other 
respects ; but which, at the same time, fulfils what 
is required of it in such an admirable manner that 
we are irresistibly impressed with the idea that it 
was designed for its object. In the other case, we 
find processes going on which are essential indeed to 
our life, but which at the same time affect the whole 
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system of nature, and which lead us back by prob- 
able inference to a state of things vastly more rudi- 
mentary than what now prevails, and from which 
we have not the least reason to believe that the 
present system could have been evolved merely by the 
operation of the natural causes which we find at 
work, and without calling in the intervention of a 
Power above what we call nature. It would be, as 
it seems to me, highly presumptuous to say that the 
laws of chemical combination were established in 
order that the life of man might be carried on ; the 
benefit which man derives therefrom is only part of 
a vast system pregnant with consequences. Confin- 
ing ourselves to what our own minds can take in, we 
should, I think, more readily regard the organism 
as adapted to the environment than the inanimate 
environment as designed for a future organism. We 
cannot, however, follow the adaptation of the organ- 
ism to the laws of chemical combination in the same 
way that we can the construction of the eye, not 
merely as regards the portion which acts as an 
optical instrument, but even as regards that struc- 
ture which comes into use after the formation of 
images on the retina. For in the latter case careful 
dissection, combined with microscopical examination, 
lead to the discovery of a minute structure, the office 
of which can hardly be doubtful ; though how it is 
that it discharges its functions is a thing not at 
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present understood. But in the former case we are 
concerned with chemical substances of so complex a 
nature — the substances, namely, that are contained 
in the food, and those by which they are changed ia 
the process of digestion, and those again into which 
they are changed — that the various changes can only 
most imperfectly be followed. In this respect the 
adaptation of the organism to chemical changes 
makes some approach, as regards our knowledge, to 
the adaptation of the eye to the perception of colour. 
We are not able in this case to adduce the adapta- 
tion as evidence of design, because we do not know 
what the mode of adaptation is. We cannot, however, 
doubt that there is adaptation of some kind; and, 
considering the importance of the effects produced, 
we cannot reasonably doubt that that adaptation, 
whatever it may be, was designed for the end that 
it fulfils. 

There is nothing that I know of to indicate 
that, in the past history of our earth, new chemical 
aflBinities which did not previously exist were called 
into being. Observe that I say " called into being," 
not " called into play " ; for conditions of tempera- 
ture, etc., may very well have existed at one time 
which prevented, and at another time which per- 
mitted, the actual exercise of affinities which existed 
all along. There is nothing in our examination of 
the crust of the earth to indicate that it may not 



vi] EVOLUTION HAS A LIMIT. 143 

have been built up under the existing chemical 
affinities, together with gravitation, the development 
of heat by condensation, and so forth, from a remote 
condition in which the matter that now forms it was 
in a simpler, a diffuse, condition, and there is a good 
deal to lead us to entertain such a view of its past 
condition. A process of alteration such as this we 
designate evolution. 

We are thus led to the contemplation of evolution, 
as a process that has been going on for ages which 
carry us so far back into the vista of past time as to 
be almost illimitable. There is nothing at all atheistic 
in this. However far back we may go in our specu- 
lations, we are only carried to a point which we feel 
cannot be our goal, if we want to explain everything 
by evolution. Even if we speculate on the ultimate 
unity of matter, and suppose that at one time it 
existed in the state of separate atoms, all alike, more 
elementary than the molecules, or even the atoms of 
the chemist, endowed with combining affinities of an 
intensity answering to their elementary nature, and 
that from these atoms were formed by an evolu- 
tionary process the elements of the chemist, and 
from these elements a variety of compounds, still the 
question arises — Whence came this inconceivably vast 
array of primordial atoms, bearing in their perfect 
similarity to one another the character of "manu- 
factured articles," and endowed with these intense 
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affinities of combination ? To this question science 
can give no answer. But if we admit the existence 
of a God, whom we regard as the first cause of all 
that is, then we may look on the evolutionary pro- 
cess that we have been contemplating as His way, 
or at least one of His ways, of working. And we 
deem it evolutionary, because it is of a nature to be 
followed by our own minds ; because it belongs to 
the domain of scientific inquiry ; because it is a pro- 
cess in which the final results are conceivably deducible 
from the initial conditions, though, of course, we do 
not pretend that our investigations are so complete 
that we can actually thus deduce them. 

In the evolutionary progress that I have been 
contemplating, I have confined myself to inorganic 
nature, and indeed, in the main, to one particular 
department of inorganic nature : that which relates 
to the building up of substances from their elements, 
or it may be from substances even more elementary 
than any that are known to the chemist. The ques- 
tion now arises — Are we justified in assuming that 
in the whole realm of nature — inorganic, organic, or 
whatever it may be — no progress has been made, at 
least since some indefinitely remote time, in which 
we contemplate, perhaps, the present universe as 
having been in the condition of a fiery nebula or 
something of the kind, except by a purely evolu- 
tionary process — a process, accordingly, which it 
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belongs to the domain of science to investigate and 
explain, though we can hardly hope that our ex- 
planation will ever be complete ? 

If we admit the existence of a Supreme WUl as 
the originator of all things, it Would be absurd to 
deny to Him a power of which we are innately con- 
scious as existing in ourselves. If, then, we refuse 
to admit that the Supreme Will may, even subse- 
quently to some very remote time to which our 
evolutionary speculations carried us, have directly 
intervened in the course of nature, that He may 
have created a new thing in the earth, our refusal 
must rest either on induction, on extending to the 
past our inference from the present observed course 
of nature, or else on deduction, on drawing conclu- 
sions from what we beheve of the character of God 
as to what He might, or might not, be supposed to 
have done in the past. 

Little rehance can be placed on the argument 
from induction, since the whole time over which our 
observations extend is but as a drop in the ocean, 
compared with the vast periods of past time to the 
contemplation of which our researches lead us. The 
period over which accurate scientific observation 
has extended, especially anything like widespread 
observation, is but a small fraction of the time which 
has elapsed since the earliest historical records. To 
draw inferences as to the almost illimitable past from 
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such a speck of time as that over which accurate and 
extensive scientific observation has extended, would 
be hazardous in the extreme. And if, ia order to 
extend the time which we may refer to in framing 
our induction, we include historical records of the 
past, whether it be human history or the history 
which is embedded in the rocks, the evidence cuts 
both ways. In human history we read of- wars, and 
famines, and earthquakes, etc., just like things that 
go on to the present day. But we also read of events 
asserted to have taken place, which we cannot refer 
to the operation of such natural causes as those which 
we make the subject of scientific inquiry. In some 
cases the evidence is not such as to- lead us to believe 
that the asserted events really occurred, and we 
speak of the statements as myths or legends. But 
in some cases the evidence is of so conclusive a 
character, and the events themselves are so bound 
up with a system of which they form a part, that 
they have been accepted by millions and millions of 
the most enlightened nations, and have influenced 
the whole course of the lives of individuals, and the 
policy of nations. Again, if we turn to the testi- 
mony of the rocks, we find remains of plants and 
animals that have long since passed away, of 
forms differing from one geological age to another, 
yet, on the whole, exhibiting a sort of rough 
order of sequence. What are we to think of these ? 



vi] WITH CREATIVE ACTS. 147 

What are we to think of the origin of life itself upon 
our earth ? 

There are strong scientific reasons, into which I 
do not propose to enter, for believing that our earth 
was once in a condition of temperature utterly 
unfitted for the existence of living things, be they 
animals or plants, or at least of living things having 
the remotest resemblance to those with which alone 
we are acquainted. How, then, are we to suppose 
that life began upon earth ? When the temperature 
was sufficiently reduced, are we to suppose that cer- 
tain molecules came into chance collisions of such 
a kind that, somehow or other, a living thing was 
produced, having the wonderful property of repro- 
ducing a living thing similar to itself, and so on in 
indefinite generations ? Well, the temperature of 
the earth is at the present day suited for the main- 
tenance of the hfe of living things, both plants and 
animals, and if a living thing came into existence in 
time past by the chance collision of molecules, why 
should not the same thing take place now? Why 
should we not have the same thing occurring at 
least now and then ? And, indeed, not so very long 
ago there were some who imagined that the pheno- 
menon did occur, though even they did not assert it, 
except in the case of certain microscopic animalcules 
which were found in putrifying solutions. The best 
experimentalists have, however, now shown that the 
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supposed origination of life from dead matter was 
due to defects in the experiment, so that now our 
best biologists admit that, so far as we know, life can 
only proceed from life. It would be wrong, how- 
ever, I think, to regard the evidence as trembling 
in the balance — as awaiting the result of some ex- 
tremely difficult experiments. The phenomena of 
life are so peculiar, so utterly unlike anything that 
we witness in lifeless matter, that it would require 
the very strongest experimental evidence to lead us 
to accept the possibility of spontaneous generation. 
I think that even very strongly pronounced evolu- 
tionists at the present day would, in general, admit 
that the commencement of life upon the earth re- 
quired the exertion of a power above the ordinary 
laws of nature. This amounts to the admission of 
the exertion of creative energy, at a time separated, 
indeed, from the present by a series of geological 
ages, but yet long subsequent to what we look on as 
a still earlier stage in the history of our earth. 

There is nothing ia such an exertion of creative 
energy antagonistic to an evolutionary progress, in 
all other respects, of the earth itself. When man 
exerts his will, and brings about some change thereby, 
suppose the cutting down of a hUl, the natural forces 
remain all through just as they were. Consequently 
the evidence of an evolutionary progress, extending 
from a time long anterior to the first appearance of 
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life upon the earth, and continued as before after 
that appearance, does not in the least militate against 
the supposition of the exertion of a creative energy 
by which life was first originated upon earth. 

But the existence of life upon earth is not the 
only thing we have to consider. There is a vast 
variety of different forms of life upon the earth at 
the present day, and the forms have changed from 
one geological age to another. What are we to think 
of all this ? Are we bound to assume that each of 
those forms which we recognise as distinct was a 
separate and independent creation ? Or are we to 
suppose that the whole came about by an evolu- 
tionary process, being derived from the primitive 
living germ ? 

I cannot perceive that we are in the slightest 
degree confined to these two alternatives. The 
similarity of neighbouring species of plants and 
animals, the general sequence of forms in past ages, 
seem to point to some sort of evolution; on the 
other hand, the wide differences between different 
types of living things seem to me to forbid the idea 
of the whole having come by an evolutionary process 
from a single form. 

Some, it may be, look on evolution simply as 
God's mode of working, and would object to draw 
a distinction between evolution and an exertion of 
creative power, unless, perhaps, with reference to 
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the first commencement of life upon the earth. This 
view does not dispense with a Creator, nay, it re- 
gards Him as the continual sustainer of the universe. 
It involves, however, an induction which rests, as I 
think, on quite too narrow a basis. From what we 
can observe in the very limited time over which our 
observations extend, it assumes that God's action 
in the past was limited to those gradual changes, 
taking place according to previously existing laws, 
to which the term " evolution " is more commonly 
applied ; that there was nothing analogous to changes 
brought about by the direct action of our own wills. 
This is, I think, to go quite beyond what the evidence 
justifies. What we actually observe of the course of 
nature leads us naturally to suppose that, if changes 
were brought about in the past in a way transcend- 
ing that which has just been described, such devia- 
tions from the usual course of nature were rare, and 
are not to be rashly assumed. For my own part, I 
prefer to retain the distinction between evolution 
and the exertion of a creative power, using the 
former term in the narrower, and, I think, more 
usual sense ; but, as to the latter, I refrain from any 
speculation as to the mode of exertion. 

But it may perhaps be said to me. What do you 
consider to be referable to an evolutionary process, 
and where do you suppose that a creative energy 
was exerted ? My reply must be, This is a question 
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which you should put to a biologist, not to me. At 
the same time I must frankly say that, try whom 
you will, I do not think you will get a satisfactory 
answer. I do not think that it is a question that 
science can answer ; but, at the same time, I do not 
think it is one with the answer to which theism is 
concerned. 

I must, however, so far qualify this last statement 
as to say that I think there is one point at which 
theology at least, though not perhaps theism, is con- 
cerned with the reply that may be given. Are we to 
look on man as having come by evolution, by some 
slow condition of change from some lower animal, 
or are we to suppose that he was created by a special 
exertion of Divine energy, no matter whether his 
body was formed of lifeless matter, which was then 
endowed with life and intelligence, or an intellectual 
and moral nature was superadded to an animal 
nature previously existing, his bodily structure being 
modified in accordance with his raised position ? Or, 
to state the question briefly, and without introduc- 
ing subordinate and apparently immaterial matters, 
was he a special creation ? 

Now surely there is such a gulf between the 
intellectual and moral nature of man, and the mind 
of even the most intelligent of the lower animals, 
that, unless we are prepared to give up all interven- 
tion of creative power in the world of life, this must 
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be one of the points at which we must suppose it to 
have been exerted. 

The homologies which exist between the bodily 
structure of man and that of other mammals do not 
affect the argument. Mental characters are not a 
thing to be made out by the skilful use of the 
knife and the microscope; and if the resemblance 
between the bodily structure of man and other 
mammals had been far greater than it is, that 
would have left the argument intact. It could only- 
have affected it on the supposition that a demand 
was made that man's body should be framed directly 
from inorganic materials ; and even then, the simi- 
larity of bodily wants might be supposed to require 
a general similarity of bodily structure. But there 
is no need to introduce purely adventitious questions 
of this nature. If it be admitted that in the origina- 
tion of man something more was required than a 
mere evolutionary process taking place under the 
operation of those laws which it is open to the 
scientist to investigate, we need not further concern 
ourselves with the mode of origination. 

I am aware, of course, that those who hold an 
evolutionary origin of man would, as regards his 
mental capacities, look rather to real or supposed 
resemblances between his mind and the minds of 
lower animals, especially the more intelligent, than 
to the resemblance of bodily structure. But without 
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denying that lower animals have minds of some kind, 
and are even, it may be, to some slight degree capable 
of reasoning, we have no evidence that I know of 
that shows that they have a conscience, or that they 
are capable of that apparently unlimited power of 
carrying on a chain of reasoning, which is the pre- 
rogative of man. 

The deductive argument to which I referred 
against the supposition of the exertion in time of 
a creative energy will not require any lengthened 
notice. There are some evolutionists who, while 
theistic, seem to look on it as derogatory to the 
character of God to suppose that He exerted creative 
energy from time to time. It is, they would say, as 
if the world, as it came from His hands, were so 
imperfect that it required, so to speak, to be patched 
up from time to time. 

But the creative acts which we have been 
supposing do not involve a breaking up of what 
previously existed, a dereliction of any of the laws 
of nature which were previously in existence, and 
the substitution of new ones. The change is of 
the nature of an addition to the kosmos that 
previously existed of a structure beneficently 
designed, amenable to the previous natural laws, 
which remained intact, but having besides laws of 
its own, which were superadded to the former. 
Suppose that the earth cooled down in the course 
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of ages from a fiery state, until at last its con- 
dition became comparable with that which it has 
at present. "What is there derogatory to our idea 
of God in supposing that when the fulness of time 
was come, when the earth that had for- ages been 
in preparation had attained a suitable condition, 
then the creative power was exerted, and living 
things brought into being ; or even that afterwards, 
as the condition of the earth was gradually tiiatured, 
other forms, suitable to the new condition, were 
similarly created? Why should it be thought to 
be more agreeable to a proper idea of God to suppose 
that the earth and all its furniture were potentially 
involved in a fiery nebula, so that its molecules, 
by virtue merely of the forces inherent ia them, 
after they had come together and formed a world, 
presently settled themselves down into living things 
of various forms, changing from one kind to another 
in the course of subsequent ages ? Do we exalt our 
ideas of the Almighty by assimilating Him to the 
gods of the Epicureans, who created the world, and 
then left it all to itself ? 

Of course, we are not needlessly to bring in the 
supposition of creation in order to explain a pheno- 
menon for which we do not see at once any mode 
of accounting. The ordinary course of nature pro- 
ceeds according to fixed, definite laws, which man 
gradually comes to find out, and then he can avail 
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himself of his knowledge of those laws to make his 
arrangements in accordance with his wants. When 
a strange phenomenon is presented, be it in the 
material records of the past or in any other way, 
we are not at once to refer it to a cause above the 
ordinary course of nature. Let science do her best 
to explain it if she can. But if, after all her 
endeavours, no progress has been made or seems 
possible, and the phenomenon itself does not even 
seem to be akin to others which have been explained, 
then we should not rule out of court the supposition 
that it may have been brought about by a creative 
act. 

I have tr-eated the question of successive creations 
as one bearing on the most reasonable account of 
observed phenomena. But it is but fair that I 
should not conceal my behef that the acceptance 
or rejection of the idea of successive creative acts 
has very important theological bearings. If, in spite 
of the enormous difficulty, amounting almost to an 
apparent impossibility, of explaining the records of 
the past by reference to merely the ordinary natural 
laws, we absolutely reject the idea of the exertion of 
a creative power, it seems hard to believe in any- 
thing which is professedly supernatural ; and with 
the rejection of the supernatural must go any re- 
ligious system in which the supernatural is involved ; 
or, at least, such ideas of the character of God, and 
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such motives for action as are founded on the accept- 
ance of what is asserted to have taken place in a 
manner transcending the ordinary course of nature 
are taken away, and what may be saved from the 
wreck must suffer in reputation, and in its claims 
upon our acceptance, from having been associated 
with what can only be regarded as either a delusion 
or a fraud. 

Before taking leave of you for the present, it 
may be convenient to refer briefly to the sub- 
jects which I have brought before you in these 
Lectures. 

In opening my present course, I said I should 
allow myself greater liberty than I had previously 
done in dwelling on scientific matters, not, however, 
in order to bring before you recent discoveries, or 
things of purely scientific interest, but merely 
results to which the pursuit of science had led, it 
may be led long ago, and which were of a nature 
to be turned to account in some way towards the 
object of the Gifford Foundation. I said I did 
not propose to multiply examples, for as regards 
the ultimate object which I was bound to keep 
in view, there would have been in that way much 
duplication. 

In my first Lecture I referred to the subject 
of the luminiferous ether, which has only come 
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prominently into notice since the revival of the 
undulatory" theory of light about the commence- 
ment of the - present century. It pervades the 
whole visible universe, and yet our senses give us 
no direct cognisance of it. Its properties, so far 
as we know them, are in some respects altogether 
different from what we should have expected before- 
hand, and there is a great deal about them which is 
still mysterious. If even in the investigation of the 
properties of the ether, a thing which belongs to 
physical science, we should have been led astray, 
and should have missed great discoveries — if, pre- 
suming upon the supposed completeness of our 
knowledge, we had summarily rejected a hypo- 
thesis involving suppositions which seemed unhkely 
when judged of by means of our previous know- 
ledge, how much more likely is it that we should 
make mistakes, and miss, it may be, some things 
highly important to our welfare, if, relying upon our 
knowledge of the laws of nature, we summarily 
dismissed the evidence of asserted facts, which, if 
true, are of a nature to lie altogether outside the 
ordinary course of nature. 

In my second Lecture, following out the physical 
subject of the first, I showed how, by studying 
as best we can the properties of the mysterious 
ether, we were led to the conception of the in- 
stantaneous transmission of intelligence from one 
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part of the universe to another. Passing then to 
a different subject, I pointed out how, in the 
study of physical science, the simple and funda- 
mental laws of motion do not suffice — or at least 
we have no ground for saying that they do 
suffice — for the explanation of phenomena. We 
are obliged to add the attraction of gravitation, 
resulting in phenomena perfectly obedient, indeed, 
to the laws of motion, but which those laws alone 
would not explain. In a similar manner, we are 
obliged to regard magnetism as something super- 
added to the laws of motion and to the law of 
gravitation, and so on, as regards other influences. 
Passing then from inorganic nature to the world 
of life, I pointed out how utterly distinct were 
the phenomena of life from anything belonging to 
the inorganic world, and how superficial were any 
prima facie resemblances ; indicating that in life 
there was something superadded to the laws of hfeless 
matter, to which, at the same time, it was obedient. 
I stated that the best conception I could form of 
such an influence was something of the nature of 
a directing power, commanding, while not itself con- 
sisting of, ponderable matter. The existence of 
such a thing is, of course, hypothetical; but to 
suppose that in living things something of the 
kind is superadded to the properties of dead 
matter is perfectly analogous to our progress in 
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physical science, where we look on gravitation as 
superadded to the laws of motion, magnetism as 
superadded to both, and so on. The materialistic 
hypothesis is, that a living organism is merely a 
highly elaborate machine constructed out of ponder- 
able matter, obeying the laws belonging to ponderable 
matter as such, and, nothing else, but performing its 
functions, even those of thinking and determining, 
simply and solely as a machine, by virtue of its 
construction. I contrasted this hypothesis with a 
non-materialistic view, such as that which I called 
directionism, pointing out the inherent difficulties 
of materialism apart from its tendencies, but also 
referring to what seems to me to be its iujurious 
tendency in the direction of even natural theology, 
as leading to fatalism, fostering an idea of irre- 
sponsibility, and renderiDg difficult a belief in the 
possibility of any living existence for man after 
death, and thus conducting him towards pure 
secularism. 

In my third Lecture I selected for your considera- 
tion the organ of what is perhaps, in some respects, 
the most wonderful of our senses — the sense of sight 
— passing lightly over its construction as an optical 
instrument, which is pretty familiarly known, and 
going on to the commencement of the path which 
leads from the affection of the organ by the external 
agent to the mental sensation. I dwelt on the 
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marvellously refined construction of that remarkable 
layer of the retina, called the " bacillary layer," so 
closely set in a necessarily definite order, and pointed 
out the requirements for single vision with the two 
eyes, and the way in which these requirements were 
provided for. 

In my fourth Lecture I dwelt on the evidence 
of design which these wonderful structures evince, 
and then invited your attention to the beauty of the 
markings and colours of various creatures, and the 
inference we should naturally be disposed to draw 
from them, that they were designed to be enjoyed 
by man, and probably creatures lower in the scale. 

In my fifth Lecture I dwelt on the molecular 
constitution of ponderable matter, and the formation 
of more complex from more simple kinds of matter, 
by chemical combination. The latter may conceiv- 
ably have been deduced from the former by an 
evolutionary process. Not only so, but we may con- 
ceive of the simplest bodies with which chemists are 
acquainted as having themselves been formed in a 
similar way from matter in forms yet more ele- 
mentary than any that chemists have attained to, 
perhaps even from some one primordial form. These 
speculations give the freest scope to an evolutionary 
process which leads to results of the highest import- 
ance to our welfare. 

Lastly, in my Lecture to-day I have endeavoured 
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to point out that there is no incompatibility between 
an evolutionary process extending over ages and the 
superposition thereto of occasional creative acts for 
special purposes. Our observation of the usual uni- 
formity of nature warrants us in declining to refer 
observed phenomena to such an origin, so long as 
there appears to be a reasonable prospect of attri- 
buting them to the ordinary operation of what we 
call the laws of nature, but it does not warrant us ia 
giving an unlimited extension, in time and range, to 
evolution ; in other words, in pronouncing the whole 
of the phenomena which meet us in our study of 
nature certainly to lie within the domain of science 
to investigate and explain. I need not recapitulate 
what I have just said as to certain moral conse- 
quences which, as it seems to me, arise from the 
adoption of the one or the other of these two views. 

With these remarks I wUl close the present instal- 
ment of my second course of Lectures. My duties 
in my own university demand now my presence 
there. I hope, however, to be here again about eight 
weeks hence, and to deliver a few more Lectures 
before the classes in this university separate. 

In the Lectures which I close to-day, I have en- 
deavoured to bring before your notice some scientific 
subjects in greater detail than I ventured to do in 
my first course. I have had no novelties wherewith 
to interest those of my audience who have already a 
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fair acquaintance with science. As I said in opening 
the present course, I should not feel at liberty to 
bring scientific matters before you unless it were 
such as could in some way be turned to account in 
promoting the object of the Founder ; and much that 
I have mentioned is so trite and well known, that I 
fear I may have been wearisome to the scientific 
portion of my hearers. Others, on the contrary, 
may possibly have had a difficulty in following the 
brief references to scientific matters which I have 
made. The applications which I have been able to 
make to natural theology, which is the Lecturer's 
proper subject, are less direct and copious than I 
should have wished. Still it is possible that some 
things that I have said may have started trains of 
thought in your own minds, which, perhaps, might 
not have occurred to you before. It only remains 
for me now to thank you for the attention with 
which you have listened to me, and to express the 
wish I feel that what I have said had been better 
worthy of it, and more conducive towards the fulfil- 
ment of the ideal conception of the Founder of these 
Lectures. 



LECTUEE VII 

Introduction of some points belonging to the Christian religion — 
Natural condition of man — Was his origin special, or wholly 
evolutionary ? — Theological difSculties which beset the latter 
supposition removed by the former — Bearing of the two on the 
possibility and origin of a future life — Question of the original 
condition of man supposing his origin special — The supposition 
of his fall from a primal condition of innocence removes various 
diificulties — Desiderata left by merely natural theology. 

At the commencement of my present course of Lec- 
tures, I expressed the intention of allowing myself 
greater freedom than I had done in my first course, 
both in the way of entering more fully into some 
scientific matters, provided they bore ta some way 
on the object of the Gifford Foundation, and also in 
mentioning some points of Christian teaching. In 
the first instalment of the present course I dwelt at 
some length on questions of science. In my remain- 
ing Lectures, I propose to refer with greater freedom 
than I have hitherto done to some points belonging 
to the Christian religion. 

It might be supposed that materials towards the 
formation of a methodical science of natural theology. 
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answering to the ideal conception of Lord Gifford, 
might be obtainable by means of a comparative study 
of the various religions of the world, both ancient 
and modern, existing among nations of various degrees 
of civilisation down to the lowest savages. Be that 
as it may, it is a task for which I feel myself wholly 
incompetent, and I shall not attempt it. 

But there is one religion, professed in somewhat 
modified forms by the most civilised nations in the 
world, with which we are more nearly concerned; 
and if there be any religion to which the Lecturer is 
at liberty to refer, surely he cannot be debarred from 
mentioning this. It is true that it is founded upon 
what, at least, professes to be a revelation ; and that, 
in Lord Grifford's Will, the wish is expressed that the 
Lecturers should treat their subject " without refer- 
ence to, or reliance upon, any supposed special ex- 
ceptional or so-called miraculous revelation." But 
taking into account the whole of the context, I think 
it is clear that what they are forbidden to do, is to 
found their conclusions upon revelation ; they must 
get on as well as they can without that. In fact, a 
system of theology fownded upon what professes to 
be a revelation would no longer be natural theology. 
But I cannot think that it could have been intended 
by the words, " without reference to " any revelation, 
to exclude even any mention of what may be sup- 
posed to have been revealed. I shall accordingly 
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hold myself free to " refer " in this sense to what is 
generally believed to have been revealed, and to 
inquire whether it appears to fall in with what, by 
our natural powers, we feel to be right and just and 
good ; whether it is in any way opposed to the well- 
established conclusions of science ; or whether, on 
the contrary, its teaching is analogous to what we 
learn about natural things in the pursuit of science. 
The most distinctive feature of this religion is 
implied in its name. But as mankind lived upon 
the earth thousands of years before the coming of 
Christ, it appears reasonable to examine, in the first 
instance, their natural condition. But in the expres- 
sion "natural condition," I should wish to include, 
not merely the condition of man as he is now, but 
also what we may suppose to have been his original 
condition. Perhaps it might be said, " Given that he 
is what he is, what does it matter for our purpose 
how he got there ? " Directly, perhaps, it may not 
matter, yet indirectly I think that it will be found 
that a great deal turns upon it. This brings us face 
to face with the question of the origin of man. Did 
he come into being by a purely evolutionary process 
— by slow continuous variation from some form of 
life which was not man at all ? or was a moral and 
intellectual nature superposed on matter previously 
destitute of those qualities, be it that that matter 
was previously living, or that, having been previously 
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destitute of life, life was conferred upon it, of a kind 
combining the attributes of an animal and of a 
spiritual being ? 

In the revulsion from the old notion that each 
species of animal or plant, with possible exceptions 
in the case of some very closely allied, was an inde- 
pendent creation, the hypothesis of evolution has, 
at the present day, been carried to very great lengths. 
This is what constantly happens in the recoil from 
a position which is believed to be unsound, and it is 
perhaps conducive to the common weal that it should 
be so. The difference of opinion stimulates inquiry, 
which may, in the end, be conducive to the discovery 
of the truth ; and if those who range themselves on 
the one side or the other may possibly be somewhat 
biassed towards their own opinions, the public at 
large have, at least, the benefit of hearing the counsel 
on both sides. The foremost biologists allow that, 
so far as we know, or have reason to believe, life can 
come only from hfe ; and some even strongly pro- 
nounced evolutionists would seek something beyond 
evolution for the origin of man upon earth. In fact, 
the strongest reason for assuming an evolutionary 
origin is the analogy of his bodily construction to 
that of other mammals, and this leaves untouched 
the question of his mental powers, which, after all, 
form the most marked distinction between him and 
the lower animals. Observation can go but a very 
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little way towards tracing any such connection 
between the mind of man and that of any of the 
lower animals as an evolutionary origin would seem 
to demand. And as to the analogy of bodily struc- 
ture, which forms the strongest argument for a purely 
evolutionary origin, that may be accounted for on 
the supposition of a special creation in either of two 
ways. In the first place, we may suppose that the 
mental powers of man were conferred upon some 
previously existing animal form, without more altera- 
tion of bodily structure than was compatible with 
some sort of evolutionary bodily change — a supposi- 
tion as much requiring a creative power as if man 
had been formed directly from materials not endowed 
with life. On this hypothesis all that evolution 
demands would be granted to it, so long as we con- 
fine ourselves to bodily structure, beyond which the 
argument for an evolutionary origin can hardly go. 
In the second place, if we suppose that man was a 
special creation as regards his bodily structure, as 
well as in relation to his mental endowments — that 
he was formed, it may be even directly, from mate- 
rials not endowed with life — still the similarity of his 
bodily wants to those of other animals might demand 
a general similarity of structure, if he were not 
merely to be capable of living, but to be, as the 
lower animals are, well fitted for the kind of life 
that he was to lead. 
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Seeing, then, that the supposition of a special 
creation of man, to the extent at least to which alone 
we are concerned with it from a theological point of 
view, is not inconsistent with such arguments as can 
be brought to bear in favour of a purely evolutionary 
origin, we may at least assume it as a working 
hypothesis, and examine whether the hypothesis 
affords any solution of certain moral problems which 
otherwise present much difficulty. And if the pos- 
sibility of thus obtaining a solution, even partial, 
should lend some additional evidence to the hypo- 
thesis, we are not authorised to reject it on the 
ground that it is of a nature wholly different from 
that by which propositions in natural science are 
established, or made highly probable. For the very 
argument which has been used in favour of the 
hypothesis of a special creation is one depending on 
moral, not physical, considerations ; and therefore it 
might be expected that the evidence for or against 
the truth of the hypothesis should be of a moral 
rather than a physical nature. 

The supposition that man was in some way speci- 
ally created relieves us from a formidable difficulty 
with which the hypothesis of a purely evolutionary 
origin is beset — beset at least unless we are prepared 
to throw Christianity overboard altogether, and adopt 
a creed of mere secularism, notwithstanding the 
difficulties which the supposition that the present 
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Kfe is man's all presents to even natural theology. 
For if there be a living existence of any kind for 
man after death, the supposition that survival of 
any kind is confined to the human race would in- 
volve a change of condition which takes place ^er 
saltum as we pass continuously from the lower 
animals to man ; and a change of this kind is con- 
trary to the notion of a purely evolutionary origin. 
If we admit a fature life for man, we must, on the 
purely evolutionary hypothesis, be prepared to make 
the same admission for man's companion, the faithful 
dog ; nor can we stop there, for surely there is more 
difference, when we take the entire nature, and not 
mere bodily structure into account, between man 
and the lower animals than between, say, a dog and 
some other species; between that again and some 
third species, and so on. In short, we can find no 
halting-place so long as we adhere to the hypothesis 
of a continuous and purely evolutionary transmuta- 
tion. I think the extravagance of such a conclusion 
would tend very strongly to undermine all belief 
in a future state, and lead to the adoption of the 
secularist creed, whether openly avowed or secretly 
entertained. 

But if we admit the unique character of man 
among animals when his whole nature, and not 
merely his bodily frame, is taken into account, it 
stands to reason that if there be a Uving existence 
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for him beyond the grave, it is to be sought for, not 
in connection with those things which he has in 
common with the lower animals, but rather in con- 
nection with that spiritual side of his nature, in 
regard to which he stands alone in the animal king- 
dom. It is something accordingly lying altogether 
outside that kind of evolution which we contemplate 
in the pursuit of natural science; something lying 
outside evolution altogether unless we give an ex- 
tended signification to the word, and use it to include 
a sort of spiritual evolution ; something lying outside 
the domain of natural science, though possibly the 
sort of evolution which we study in natural science 
may afford useful hints by way of analogy in relation 
to this evolution (if such we may call it) of a higher 
type. 

If now, reheved by the frank recognition of man's 
unique nature from the necessity of either denying 
a living existence to man after death, or sharing it 
with some at least of the lower animals, we seek to 
inquire after the evidence of such an existence and 
its .conditions, we are at once turned away from those 
things in relation to man with which natural science 
is concerned, and directed to man's intellectual or 
spiritual nature. 

If death be not the termination of man's living 
existence, evidence of survival might conceivably be 
derivable either (1) from a chain of reasoning of a 
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purely intellectual character, or (2) from a sort of 
instinct, or (3) from an almost instinctive feeling 
that some sort of retribution is required to accord 
with the belief we have of the equity of the Euler 
of the universe, or (4) from a communication made 
to man in some supernatural way, the evidence that 
it was so made lying of course within his natural 
powers (taking this expression in its most general 
sense) to judge of. 

(1) Some have professed to establish man's sur- 
vival of death, and even to prove him to be immortal, 
by metaphysical arguments founded on the supposed 
nature of the soul. To my own mind all such argu- 
ments appear to be absolutely worthless. To me 
the familiar fact that in profound sleep or in a faint 
time elapses, and yet thought is in abeyance, affords 
conclusive proof that a- survival of death is not to 
be estabhshed (speaking for myself, I would say, nor 
even made probable) by any such tb priori arguments, 
and apart from all moral or religious considerations. 
Observe I am not saying for a moment that the 
familiar phenomena of sleep or a faint are incon- 
sistent with the supposition of the survival of death, 
but only that (to my own mind at least) they de- 
molish any metaphysical argument for survival 
founded on the nature of the soul itself. For if 
thought may be in abeyance for five minutes or five 
hours, it may equally well be supposed to be in 
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abeyance for five years, or five million years, or for 
ever. In other words, so far as anything founded 
merely on the nature of thought can show, death 
might be an eternal sleep. 

(2) In our ordinary lives we go on thinking, and 
we fully expect to continue our thoughts the next 
moment, and so on. Perhaps, if it were not for 
experience, we might have a difficulty in conceiving 
the possibility of _its being otherwise. Perhaps, if 
we saw in another person the outward manifesta- 
tions of thought cease at the moment of his death, 
we might have assumed as a matter of course that 
he was thinking stiU, though about what we could 
not tell. But we liam experience to guide us. 
When a faint is coming on we go on thinking, and 
do not anticipate any cessation of the process. Or, 
at least, if we do, it is not any instinctive expecta- 
tion, but a reasoning from past experience as to 
what may probably be the result. But the absence 
of any instinctive expectation of a cessation of 
thought does not defend us from it ; and when we 
come to, the change in our surroundings shows us 
that time has elapsed, though we knew nothing of 
it. The same thing is shown, not indeed so clearly 
and sharply, but in a way of which everybody has 
had experience, in ordinary sleep. Experience then 
shows how little reliance, as an argument for the 
survival of death, can be placed on our ordinary 
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expectation of the continuation of thought from 
moment to moment. 

(3) The feeling of right and wrong is too general 
in the human mind to be attributable merely to the 
result of education, though, of course, it admits of 
development under proper instruction. I should 
suppose that the feeling that right and wrong 
actions demand requital forms one of the strongest 
reasons, apart from revelation, for supposing that 
this life is not man's all, though on this point I 
cannot speak with any authority, not having made 
a study of the various religions in the world. Be 
that as it may, we see from the writings that have 
come down to us that men of acute and cultured 
mind did not get further than to entertain a more 
or less probable belief in a future life ; and it seems 
evident that man merely by the exercise of his 
natural faculties cannot arrive at a knowledge of 
the duration or conditions of a future life, if such 
there be ; or, at least, can only gain a general idea 
that it would in some way or other afford oppor- 
tunity for retribution according to deserts, the 
necessity for which formed one of the chief reasons 
for believing that there would be a future hfe at all. 

(4) It is a matter of notoriety that the existence 
of a future hfe forms part of the Christian rehgion, 
and is involved in what is beheved to be a revela- 
tion come from God. Into this I may not enter 
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further than to say that if man by his natural 
powers can get no further than to have strong 
suspicions that there may be a life beyond, and 
can make out nothing, or next to nothing, of its 
conditions, if there be such a life, it stands, to reason 
that if he rests his belief of it on what he holds to 
be a revelation, he should approach the study of 
that revelation with an open, unbiassed mind, ready 
to be taught what may there be found as to the 
conditions of the future life. 

The purely evolutionary theory of the origin of 
man, as distinguished from that of a special com- 
mencement, leads to a conclusion as to man's duty 
which it may be well to mention, though I doubt if 
it has ever been pushed to such a conclusion. 

In the animal world we find a variety of species 
admirably adapted for attack as well as far defence, 
and they employ ruthlessly the weapons with which 
they are furnished against the animals on which 
they prey, or even in some cases with which they 
fight, though, perhaps, without the necessity of 
preying upon them. Frequently fierce battles take 
place even between animals of the same species, 
while in other cases they herd together and assist 
one another in the common battle against animals 
of a different species — as, for example, in the 
case of wolves, which hunt in packs. Animals 
of the same family may assist one another — as, for 
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example, a lion and lioness and their cubs; and 
in the case of gregarious animals, something of the 
same kind may exist between different members 
of the same herd. But towards animals of a 
different species, especially when they are preyed 
upon, and to some extent even as regards animals 
of the same species, the general rule appears to be, 
each one for himself. 

Now the theist is bound to suppose that, on the 
whole, this is conducive to the welfare of the animal 
kingdom. It is the arrangement which God has 
adopted, and there is no moral evil connected with 
it, for we have no reason to suppose that the lower 
animals are endowed with a conscience, or even that 
they are capable of regarding as cruel what man 
would be disposed to call by that name. 

Now we can conceive an extreme evolutionist, 
who would deny any special origin for mankind, to 
point to the law of each for himself, which appears 
to reign in the animal world, and to argue. This 
is the plan which God has arranged for the whole 
animal world; but man, after all, is nothing but 
an animal, descended from some creature that we 
should not call man at all. Therefore the same 
law should apply to him. "We should simply fall 
in with it. This reasoning might conceivably be 
used to justify even the sweating system, and things 
of a similar nature. I do not say that it is so used. 
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and I should be sorry to be supposed to charge even 
extreme evolutionists with it. There is a voice 
within which condemns such an application. Yet 
for all that, I cannot help thinking that sound logic 
leads in that direction if we start with the premiss 
that mankind is an outcome of pure evolution. 

I do not deny that the general law for the animal 
world, which we have been considering, has applica- 
tion within due limits even for man. Indiscriminate 
charity may do positive mischief; and man being 
what he is, he requires to be trained not a Uttle in 
the stern school of necessity. But, holding as I do 
that man has a spiritual nature superadded to the 
animal, I would maintain that we cannot directly 
apply to the regulation of his conduct the laws 
which govern the mere animal world, but that these 
must be subordinated to the higher laws belonging 
to his higher nature. 

What I have just been saying is rather a digression 
from the subject on which I began, and I return to a 
consideration of man's condition as connected with 
what we may suppose to have been his original 
condition, supposing that he had a special origin, and 
was not merely the outcome of a purely evolutionary 
process of change. 

It is notorious that there is a voice within us 
declaring that such a course would be right and such 
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a course wrong, and that we are far from invariably 
doing that which we feel to be right. Was it always 
so ? I should think that a person who holds a purely 
evolutionary origin of man could hardly give other 
than an affirmative answer. But this involves a 
great moral difficulty, on which I will not dwell 
at length, as I have already mentioned it in my 
iirst course of Gifford Lectures. Briefly, it is that 
it represents sin as natural ; in other words, as 
part of the regular constitution of nature as God 
made it — that it makes Him accordingly the Author 
of sin. 

But if we adopt the alternative theory of man's 
origin — namely, that he had in some way a special 
beginning, be it only by the superaddition on some 
previously existing stock of that which is peculiar 
in his moral and intellectual nature — we are relieved 
from the great moral difficulty which I have referred 
to, because we are now no longer compelled to sup- 
pose that his present condition represents what his 
condition was when he came from the hands of his 
Maker. It may be that a change for the worse has 
come over him ; a change the possibility of which 
seems to be necessarily involved in his possession of 
free will ; a change which, once incurred, may have 
been communicated to his posterity in accordance 
with the laws of heredity. I need hardly men- 
tion that this supposition is in accordance with 
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certain statements which most Christians regard as 
authoritative. 

But there are still further difficulties belonging 
to natural theology, of which we find a possible 
solution, if we may suppose that the present dis- 
crepancy between what a man ought to do, and what 
he too frequently does, formed no part of his original 
constitution. 

How comes it that while man's mental powers 
seem to be adapted to indefinite progress, and that 
he aspires after continual advance, yet seldom four- 
score years elapse ere death comes, and, to all out- 
ward appearance, makes an end of him altogether ? 
Were those powers and those aspirations given him 
in mockery, as it were, only to be a source of 
disappointment ? Or may we suppose that this 
discrepancy between his aspirations and the fate 
which lies before him did not belong to his original 
condition ; that he was not designed to be thus cut 
off by death ? 

It may be said. Death reigns throughout the 
whole animal kingdom. Nor is this a thing of 
yesterday. The records of the rocks show that it 
was the same in past geological ages. How can we 
suppose that man, animal as he is, ever formed an 
exception to this general rule ? 

This argument would doubtless be immensely 
strong if we supposed that man took his origin by 
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a purely evolutionary process. But if we suppose 
that man originated, whether wholly or only in part, 
in a creative act, then, on account of his unique 
nature, we are not authorised to extend to him the 
induction founded on the observation of what befalls 
the lower animals, as we should otherwise have done 
without hesitation. It may be that the change we 
have been supposing, whereby he broke through the 
law of duty — a law which thenceforth became power- 
less to preserve him in the path of uniform rectitude — 
entailed a forfeiture of the exemption which he pre- 
viously possessed from the fate of the lower animals, 
and that thenceforth he became liable to have his 
career cut off by death. 

"What man's condition, and what his destiny 
might have been, if that primal condition of recti- 
tude which we have been supposing had lasted, it 
is useless now to speculate. That condition, if such 
there were, having passed away, the speculation 
would be unpractical, a mere matter of curiosity; 
and neither reason nor revelation affords us an 
answer. 

The supposition of the special origin of man, 
accordingly, if it may be entertained, relieves us of 
certain moral and teleological difficulties belonging 
to the subject of natural theology, which are by no 
means of trifling weight. It is one which, from 
the very nature of the case, lies outside natural 
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science, and therefore the two cannot come into 
collision unless we start with the assumption that 
evolution (using the term in the restricted sense 
which I explained in a former Lecture) is at least 
theoretically sufiicient for accounting for the whole 
nature of man. I need hardly say that our sup- 
position is in accordance with certain statements 
which are usually regarded by Christians as possess- 
ing authority. If the contrary supposition presents 
serious difficulties in the way of even natural theo- 
logy, the difficulties, as it seems to me, are stUl more 
serious in relation to Christianity. It is not as if it 
were merely a question of referring some isolated 
statement to an unauthentic tradition handed down 
in some very ancient Jewish writings — a statement 
which might be detached while leaving the rest 
intact. On the contrary, the special origin of man 
seems to be in several ways interwoven with the 
Christian system. It would be out of place to argue 
the question on the basis of what is held to be a 
revelation, but I surely am at liberty to refer to 
what is most commonly believed by Christians ; to 
point out how the supposition of its truth relieves 
us of certain difficulties even independent of Chris- 
tianity, and to ask what natural science has to set 
against it. 

Now the only thing that natural science has to 
set against the supposition of a special origin for man 
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is the assumption of the omnipotence of evolution 
for the explanation of natural phenomena. When 
I say " omnipotence," I ought, perhaps, to except the 
question of the origin of life; for several persons 
who, in other respects, go in completely for evolu- 
tion, aUdw that, in this case, something more is re- 
quired. Those who would extend evolution even to 
the , origin of life must be prepared to face the 
enormous difficulties which beset every attempt to 
account for its origin by natural causes from mere 
lifeless matter, and the negative conclusions to which 
the best experimentalists have been conducted in 
the examination of the hypothesis of abiogenesis. 
Those who admit that, in this case, something more 
is required, have conceded a principle which pos- 
sibly may have other applications, and which, there- 
fore, cannot be rejected with a high hand, if, in some 
other case or cases, there should appear to be weighty 
reasons for having recourse to it. 

But there is a second supposition which needs to 
be combined with that of a special origin of man, if 
we would solve the teleological difficulty which arises 
from the contrast between his capacities for, and 
aspirations after, continued progress, and the stop 
which, to all outward appearance at least, death puts 
to what he might have gone on to. To this second 
supposition, indeed, I have already aUuded. It is 
that man's original moral condition was not such as 
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it is now ; that it was one of innocence, free from 
the upbraidings of conscience for wrong things done, 
and from the accompanying alienation from his 
Maker ; and that it was in consequence of his fall 
from that condition that he became liable to death, 
for which otherwise he was not intended. 

The supposition that man's original moral con- 
dition was not like his present, but was one of inno- 
cence, relieves us of a further teleological difiiculty. 
The upbraidings of conscience for doing wrong are a 
source of pain ; and if sin were part of man's or^nal 
nature, we have the enigma to solve. Why was that 
which was natural to him made painful ? I would 
not, however, lay much stress on this difficulty, 
because we have the analogy of bodily pain for 
which a beneficent object may be suggested. Were 
it not for the fear of the pain that would thence 
arise, men and animals generally might wound or 
maim themselves, and thus render themselves un- 
fitted to take their proper part in life, or even destroy 
themselves altogether. In a similar manner, it might 
be said that the mental pain which results from doing 
wrong was designed to keep men from wrong actions. 

To sum up briefly what we have been considering, 
so far as unaided natural theology can go, man's 
actual condition must be regarded as his natural 
condition, by which is meant the condition for which 
he was fitted by his original constitution. Thus 
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regarded, his condition, taken in connection with 
our ideas of the character of God, presents various 
anomalies, which we are left to explain as best we 
can. The existence of sin, be it more or be it less, 
we find to be general, and the consciousness of it 
mars our happiness. As to any amelioration of this 
distress, all the hopes of moral improvement that 
natural theology can hold out to us are that, if we 
put out our utmost strength in striving after that 
which we feel to be right, we may gradually improve. 
Yet the prospect is not altogether encouraging. 
We find our endeavours are far from being always 
successful. Perhaps we might imagine that, if we 
had an unlimited time before us, we might slowly 
attain to a condition approaching indefinitely to per- 
fect rectitude as a curve approaches its asymptote. 
But before a great many years are out death comes 
and puts a stop to any such progress, so far, at least, 
as we are able to follow ; for what, if anything, lies 
beyond ? As far as physical evidence goes we should 
say nothing. Moral considerations may lead to a 
supposition that there may be something beyond. 
But, after all, I think it must be confessed that, as 
far as man can make out by the exercise of his own 
unaided powers, death must be looked on in the main 
as a leap in the dark. 

Though Christianity was engrafted on the Jewish 
religion, and though the existence of a life beyond 
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the grave forms a cardinal point of it, it is remark- 
able how little reference there is to a future state in 
the Jewish writings before the Captivity. It would 
almost seem, from the records of the past, as if the 
Egyptians thought more about it in those days than 
the Jews, at least, if we take the rank and file of 
both nations. Does it follow from this that they 
were in a more advanced religious state ? We might, 
perhaps, think so (supposing the fact to be as I have 
suggested) if the future state was a thing to be made 
out by man's unaided powers. But if the evidence 
of it be based on a revelation made from God to man, 
and thM (at least in its fulness) not till thousands 
of years had passed, it is quite conceivable that, when 
made, its reception may have been easier to those 
who had not previously to unlearn teaching which, 
though it might contain some glimmerings of truth, 
was based on an erroneous foundation. 

In matters of ordinary study — say, for example, 
in the study of natural science — there is an advance 
of knowledge in the individual, and an advance of 
knowledge in the race. The youth grows up and 
receives instruction from his seniors, but there are 
many things which he cannot take in until he has 
made considerably further progress. The stock of 
knowledge which is the possession of mankind is 
gradually added to through the labours of individuals ; 
and things, which at one age of the world could not 
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be understood if they had been mentioned, are at a 
later stage readily taken in and assimilated. Now 
we can see no reason, d priori, why it should be 
different with regard to moral and religious advance- 
ment, so far at least as that knowledge is to be 
obtained simply by the exercise of man's unaided 
powers. 

This leads up to the point for which I introduced 
this subject. Suppose it be asserted that there are 
important religious tniths which lie altogether outside 
anything that man could discover by the exercise of 
his natural powers, however strenuously he might 
exert them ; that, accordingly, he must remain in 
ignorance of them, and destitute of the beneficial 
influence, if such there be, which they might exert 
on his character, unless a communication be made 
to him by some means lying above his natural 
power ; that such a communication has, in fact, been 
made to htm ; have we any right to say that, if such 
a communication were made, it would have been 
made from the beginning, or at least as soon as the 
change took place from what we have been suppos- 
ing to have been man's original condition; that so 
long a postponement of such a communication 
does not accord with our ideas of the goodness of 
God? 

But may there not have been just the same sort 
of education needful for the race, in order to prepare 



i86 EVILS BELONGING TO MAN'S [vii 

them for the reception of the communication when 
it came, and for profiting by it, that there is in 
matters of ordinary human learning ? If so, that 
would lead us to look into the condition of man as 
he is, independently of any such teaching ; to con- 
sider the contrast between his aspirations and his 
actual condition ; to inquire what prospect there is 
of those aspirations being fulfilled. 

In the first place, there is a law written on the 
heart of man which tells him that such and such 
things are right, and, on the other hand, that such 
and such things are wrong. He feels the pain of 
self-condemnation when he does wrong, and yet he 
is not morally strong enough always to avoid it. I 
need not repeat what I said only a Httle while ago 
as to the imperfection of the fulfilment of his aspira- 
tions in this respect, and consequently the imperfec- 
tion of his happiness, an imperfect fulfilment being 
the very utmost that he can hope to attain to by any 
such means as he can discover for himself 

In the next place, there are the aspirations after 
continued progress, which are rudely cut short by 
death ; and as to the possibility of their being, in 
some way, carried on after death, man's unaided 
reason can but offer some vague conjectures. 

Again, there is the unhappiness arising from pain 
and sickness. If it be said, this is only what belongs 
to man in common with the lower animals, to a 
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certain extent no doubt that is true, and yet there is 
one not unimportant difference. So far as we know, 
or have reason to believe, the lower animals do not 
anticipate evils to come. They enjoy their life as 
they have it, whereas, with man, the anticipation of 
coming ills is an element of discomfort not to be 
altogether neglected. 

The Christian religion holds out a prospect of 
release from all these evils. The means whereby 
this is to be effected are such as never could have 
occurred to man's natural reason, and, if accepted, 
must be taken on evidence of a different nature. 
Nevertheless, man's natural powers have their proper 
part to play, and an examination of the reasonable- 
ness or otherwise of what professes to be taught 
from a source above man's reason can hardly be 
deemed altogether foreign to the subject of natural 
theology. 



LECTUEE VIII 

Importance of a frank recognition of difSculties which are beyond 
the power of natural theology to explain — Difficulties removed 
by the Christian religion assumed to be true — This religion 
requires the admission of the supernatural — Specially the union 
of the divine and human natures in Christ — Prospect of the 
removal of conflict between duty and practice— Of attainment 
of immortality — Motives for performance of duty — Difference 
in the performance according to the motive — Harmony between 
Christianity and natural knowledge. 

I HAVE already said that I felt myself wholly incom- 
petent to undertake a comparative study of the 
various religions which have been held by the various 
nations of the world, both in ancient and modern 
times, with a view to possibly obtaining some mate- 
rials towards founding a science of natural theology. 
And it may be doubted whether, after all, any great 
good would come out of such a study. At any rate, 
there is one religion with which we are more especially 
concerned. It is notorious that, at present, and for 
centuries back, the most highly civilised nations have 
almost universally professed the Christian religion. 
It is true that there are considerable varieties in the 
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precise forms in which it is held, so much so that, in 
extreme cases, those who hold different forms seem 
hardly to recognise each other as holders of a common 
religion. Nevertheless, there is a far deeper sub- 
stratum of unity than appears on the surface, and if 
we examine those things with respect to which a 
very general agreement exists, it is probable ii priori 
that we shall find such a general accordance between 
what is so held, and what commends itself to our 
moral feelings, as almost to lead us to regard these 
things as belonging to "natural theology," even 
though, obvious as some things may appear when 
we have been instructed in them, we should prob- 
ably not have discovered them by the mere exer- 
cise of our natural powers; while, of course, there 
are other portions of them which lie altogether 
outside what man could have discovered, so as not 
properly to fall within the province of natural 
theology. 

In any branch of knowledge it is often of import- 
ance, as preparing the way for the ultimate discovery 
of the truth, to know when we do not know. For 
example, the progress of the undulatory theory of 
light, which is now supported by overwhelming 
evidence, was at one time a good deal retarded by 
predilections in favour of the corpuscular, notwith- 
standing its incompetence to link together the various 
phenomena of light, including in particular the pheno- 
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mena of diffraction. It belongs to true science to 
recognise the failure as well as the success of this 
or that hypothesis which may have been put forward 
to account for observed phenomena. 

In a similar manner, in moral sciences, we are 
called upon frankly to recognise the insufficiency, as 
well as to accept the adequacy, according as the case 
may be, of suggested solutions of the problems which 
present themselves. 

Just in the same way in the case of natural 
theology, if problems meet us of which we can find 
no satisfactory solution, it behoves us to recognise 
that such is the fact. It may be that a solution is 
discoverable, though not yet discovered. But it may 
also be that a solution cannot be obtained at all by 
human reason ; and if we start with the assumption 
that it can, that it lies within the province of natural 
theology to find it, it may be that our assumption 
is false, and may only lead us to spend, in vain, time 
and thought that might have been turned to useful 
account if we had sought for a solution in another 
direction. And it is conceivable that the effect 
might even be worse, and that we should be led, not 
merely to lose our time, but even to imagine that a 
false solution was the true one, and thereby be put 
off the track which might ultimately have led us to 
the truth. 

In my last Lecture, I referred to certain difficulties 
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which beset us if we would explain the actual con- 
dition of man, taken in conjunction with our ideas 
of God, merely by the light of natural theology. 
We have the anomaly of man's capacities for and 
aspirations after continuous progress, and yet death, 
so far as we can see, puts a stop to their operation 
and fulfilment. We have the dissatisfaction arising 
from doing wrong, and yet we do not uniformly do 
right. We have the various ills that flesh is heir to, 
which press far more heavily on man than on the 
animal world in general, because his intelligence 
enables him to anticipate these things beforehand, 
and the discomfort thence arising is often worse 
than the ills themselves when they do come, not to 
mention that ills may be anticipated which never 
come at all. Was man created for such things, or if, 
though not created for them, he became subject to 
them, is there no prospect of release ? 

We know very well that the Christian religion 
does hold out to us a prospect of the rectification of 
these anomalies. But it is not through what is of 
the nature of a scientific advance, made by the 
mere exercise of man's natural powers. On the 
contrary, the means by which it is to be brought 
about are professedly supernatural; and it seems 
almost axiomatic that what professes to be super- 
natural can only be attested by evidence which is 
in part supernatural. 



192 



THE INCARNATION. [viii 



That which is supernatural cannot be based on 
mere natural theology. In relation to the super- 
natural, natural theology can but play the part of a 
bird in the nest, which opens its beak to take the 
food with which the parent bird supplies it, and 
digests what it thus obtains. 

As to the opening of the beak, the question is 
simply — Are we authorised to reject what professes 
to be supernatural merely on the ground of its being 
such ? This question I have already discussed, and, 
therefore, I will not dwell on it further than to remark 
that even natural science presents us with problems 
for the solution of which we must have recourse 
to something above what it belongs to science to 
investigate ; and that, not alone at some indefinitely 
remote time, but even after the state of things which 
now exists had made a considerable advance towards 
completion. 

At the very basis of the Christian religion stands 
the belief that a revelation has been made from God 
to man through a Being in whom the two natures 
were united. How this union is effected is naturally 
a thing which lies beyond our powers to explain. 
When we contemplate the greatness of the system 
of the universe, the extent over the vast spaces and 
lengths of time which that contemplation leads us 
to conceive, and then, when we think of that as the 
work of a Supreme Being, it seems inconceivable to 



viii] UNION OF THE TWO NATURES. 193 

US how the Divine nature can be united with the 
finite nature of man. But although the mode of 
union is, as I said, a thing which altogether trans- 
cends our powers, we may, perhaps, be better able 
to form a conception of what is implied in the 
Christian idea by contemplating two conceptions, 
between which it lies. 

Suppose that we know some specially good man, 
we feel the influence for good proceeding from him ; 
we feel that he is above us, and yet is a man like 
ourselves ; .we know that his goodness is finite, and 
supposing him to be a human being, we know that 
that goodness is not perfect. Now, though we may 
exalt our ideas of such a good man by conceiving 
him to be free from those faults, however great or 
small, to which all of us are more or less subject, 
still the finiteness of his goodness remains, as the 
idea beyond which we cannot go. On the other 
hand, if we suppose the two natures united in the 
person of Christ, we may fall into the idea that the 
human nature belongs to the body, but that, as 
regards the mind. He partakes wholly of the nature 
of the invisible God, and is exempt from all the 
limitations which belong to the mental human nature 
of man. 

Now the first of these conceptions stops short of 
the Christian idea; it limits our conception of the 
goodness of Christ to something comparable with, 
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and only more or less surpassing the goodness of 
man ; we do not, in this way, attain to the idea of 
an absolute, infinite goodness. On the other hand, 
if we think of Christ as man only as regards His 
body, refusing to admit any other limitations such 
as belong to human nature, we virtually deny His 
true humanity ; we lose the idea of sympathy with 
us which the Christian conception of His true 
humanity involves, and instead of contemplating 
Deity through the veil of humanity we run the 
risk of falling into a sort of Ditheism. The evidence 
for a fact so astounding as that of the union of the 
Divine and human natures in one Person does not, 
of course, belong to natural theology, and to go into 
Christian evidences would be foreign to the object 
of the Gifford Foundation, further, at least, than to 
examine whether our natural powers respond in any 
way to what professes to be taught by supernatural 
means. Though the mode of union is necessarily 
above us, and we should never have dreamt of the 
possibility of the two natures being thus united, we 
can conceive what an enormous advantage such a 
union, supposed to exist, is calculated to afford us 
towards arriving at a knowledge of God, " Whom 
truly to know" — I quote the very words of Lord 
Gifford's WUl, referring, of course, to the words of our 
Lord — " Whom truly to know is life everlasting.'' 
Though the law of duty is written on the heart, 



viii] UNPREJUDICED WITNESS TO CHRIST. 195 

still the blindness of man, connected as it is with 
his derelictions of duty, led him often to mistake 
what duty was, and to substitute for the perform- 
ance of duty something which might pass for it, and 
which would demand comparatively slight sacrifices. 
In the accounts which have come down to us, we 
see how frequently Christ swept away the cobwebs 
of mere formal ordinances, and pointed out what 
real duty was, in a manner which reached the hearts 
of those who were not blinded by prejudice. The 
common people heard Him gladly, but those who 
would preserve their own ascendency on terms easy 
to themselves, by passing off for duty the observance 
of some merely formal ordinances, were exasperated. 
Thus the unprejudiced natural judgment bore its 
witness to the truth of His teachiug. At the present 
day there are many who, though unable to see their 
way to assent to the supernatural bases of the 
Christian system as a whole, yet recognise and 
admire the loftiuess of Christian morahty. They 
thus in their way bear their testimony, as far as it 
goes, to the truth of the Christian system. 

The feeling of the obligation of duty is natural to 
man. It is a law written on the heart. But it is 
one thing to feel what one ought to do and another 
thing to do it. And in this last respect we are all 
lamentably deficient. And this deficiency, and the 
feeUng of paia which belongs to it, constitute, as I 
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have already remarked, a teleological difficulty in 
the way of natural theology. The teleological 
difficulty is removed, or, at least, so it seems to my 
own mind, as I have already remarked, if we accept 
in its broad outlines the account of man's origin 
which is presented to us in what the generality of 
Christians regard as authoritative. But still the 
question remains — Is there any hope that this con- 
flict between duty and actual practice may be 
brought to an end, so that a man shall never do 
anything but what is right ? Now such a prospect 
is held out to us in the Christian religion, not, 
indeed, to be attained in the present stage of our 
existence, though even here we should continually 
tend towards it. But the final attainment would 
seem to involve something which we do not in our 
present condition understand, but which is in- 
timately connected with the death of Christ. 
Attempts have, indeed, been made to give a 
rationale of the whole, though, perhaps, it would 
be more correct to say that the endeavours have 
rather related to the avoidance of the fuU con- 
sequences of our misdeeds. It may be doubted 
whether such attempts may not, on the whole, have 
done more harm than good. In things which are 
above us it is often best simply to say we do not 
know, instead of offering explanations which will 
not bear full examination. Our inability to give 
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a full explanation of the modus (yperandi does not 
debar us from being profited by the prospect. It 
is not the part of a good child to refuse to believe 
what his parents promise to do for him unless he 
should fully understand in what manner it is going 
to be done, or to refuse to obey their commands unless 
he fully knows why the command was given. 

But though the connection between the two 
things is in the main above us, we get some glimpses 
which show that it is not out of harmony with God's 
government of the world as evinced by the ordinary 
course of nature. It constantly happens that the 
fault of one man brings suffering on another, or, 
it may be, on a whole family. Sometimes the 
sufferer has no option in the matter; but some- 
times, also, a noble character will step ia, and 
voluntarily submit to toil or suffering in order to 
avert the consequences which would otherwise have 
followed from the fault of another person. 

I have mentioned the teleological difficulty which 
is presented by death in the case of the human race, 
the difiS.culty arising from the circumstance that man 
appears to be fitted for continued progress, and yet 
his opportunities of progress are, at least to all out- 
ward appearance, cut short by death. Of course 
natural theology might frame the hypothesis that 
there is something in man which naturally survives 
the stroke of death ; but, then, natural theology must 
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largely depend on natural evidence, and the natural 
evidence seems to be dead against it. I have men- 
tioned how the teleological difficulty is removed — at 
least, so it seems to my own mind — by the sup- 
position that man's present moral condition does not 
represent what it originally was ; that he has fallen 
from the original condition ; and that, therefore, we 
cannot argue from the actual and universal preval- 
ence of death that man would have died had the 
original condition been maintained. 

The supposition of a fall from a primitive state of 
innocence relieves us from the teleological difficulty 
which I have mentioned. But it leaves our present 
condition, so far as natural theology can inform us, 
more hopeless than ever. For the only arguments 
of any weight which natural theology has to offer in 
favour of any survival of death for man are, as it 
seems to me, half cut away. These arguments are 
the teleological one arising from man's capacity for 
continued progress, and the moral one arising from 
our sense of the justice of the requital of right and 
wrong, combined with our observation of the imper- 
fection (at least as it appears to us) of such requital 
in the present life. The teleological argument I may 
say disappears, for the demands of the teleologist are 
met by the supposition that man, in his original con- 
dition, was not designed for de9,th; that his pre- 
sent condition, accordingly, is to be regarded as an 
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unnatural one, to which, therefore, we are not justi- 
fied in applying the teleological argument. The 
moral argument is, at the same time, robbed of 
much of its force ; for we might imagine that man's 
fall from his original condition introduced a moral 
confusion which constituted one of its disastrous 
consequences. 

It is notorious that the Christian religion pre- 
eminently holds before us the prospect of a future 
life ; but it founds it, not upon a natural but upon 
a supernatural basis — not on a conjectured natural 
immortahty of the soul, but on a promised future 
resurrection, which it states to have actually taken 
place already in the case of Christ Himself. As to 
the condition of man in the interval between death 
and resurrection, we may leave that as a subordinate 
point, about which opinions may and do differ. It 
is, I think, plain that, in the New Testament (which 
surely we must take as the most authoritative exposi- 
tion of Christian teaching), it is, at any rate in the 
main, the resurrection state that is presented to our 
view when a future life is referred to. Accordingly, 
we are not confronted by embarrassments arising 
from the observed connection between mind and 
brain in the present life, rendering difficult, it may 
be, to some the conception of human thought carried 
on without any kind of organism ; for it is distinctly 
asserted that there is to be a future body, though 
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the nature and conditions of it are at present 
unknown. 

If it were in connection with a fall from a primi- 
tive state of innocence that man became subject to 
death, it stands to reason, as at any rate most likely, 
that it would only be in connection with a restora- 
tion, in some way or other, to a state of continued 
innocence, that he would be introduced into a con- 
dition in which he would for the future be exempt 
from death. Such a condition the Christian rehgion 
does hold out before us — a condition of perfect recti- 
tude — a condition of immortality. 

Lastly, to take even bodily pain and sickness. 
These may often be useful as a corrective. They 
may, in particular cases, help in the education of 
a noble character. Yet, in themselves, they are 
no doubt an evil, and sometimes a very sore evil. 
From these, again, a prospect of release is held 
out to us. 

We see, then, how the Christian religion, supposed 
to be true, satisfies man's highest aspirations; and 
how, at the same time, it affords solutions of what 
would otherwise appear to be perplexing anomalies. 
It involves much that, at present, we cannot under- 
stand, whUe, at the same time, different portions are 
found to be self-consistent, and consistent with things 
that belong to natural reason to judge of. As on a 
cloudy day, when the sky is mostly overcast, sun- 
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beams here and there, passing through apertures in 
the veil of cloud, are seen illuminating the air, and 
pointing, it may be from a considerable distance, to 
a spot in the sky towards which they all converge, 
but which is itself invisible to us on account of the 
clouds; so this religion presents us with features 
which harmonise with one another, and with what 
we know in other ways, though the fuU blaze of truth 
towards which they all converge is still hidden from 
our view. If, in some respects, it strips away the 
rags with which mere natural theology endeavours 
to hide her deficiencies, it is to clothe her in a 
garment of surpassing beauty, in which she may 
modestly discharge the duties that belong to her 
proper sphere more efficiently than ever, while, at 
the same time, she is guarded from straying into a 
region that does not belong to her. 

It might, perhaps, be objected to what I have 
been saying that I have treated man as an isolated 
individual, and have ignored his relations to others. 
In truth, this is only in appearance ; for I have re- 
ferred to duty, and a very large part of our duties 
has relation to our feUow-creatures. This branch of 
duty is one which appeals strongly to our natural 
sense of right and wrong, and is accordingly one 
which moralists have largely treated. It is needless 
to say how largely our duties to our fellow-men 
enter into Christ's teaching. 
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But it is not sufficient to know our duty. We 
might imagine that our whole range of duty was 
reduced to a system as accurate as a treatise on 
some branch of mathematics, and that we thoroughly 
apprehended it. We might still be very far from 
doing what we knew quite well we ought to do. If 
we fail to do what we ought to do, it is, I apprehend, 
far oftener from want of will than from want of 
knowledge; from being led away from what we 
know we ought to do by the desire of something 
else, or by the wish to escape the toil or suffering 
which the execution of the duty might bring with it. 
Against this, natural religion has to set the approval 
of conscience when we do what we feel to be right, 
and its condemnation when we do what we feel to 
be wrong. Besides this, there is a sort of instinctive 
feeling that wrong-doing must, in some way, bring 
evil in its train, I do not mean to the victims of the 
wrong, but to the wrong-doer; with this may be 
combined a feeling, perhaps somewhat less distinct, 
that the execution of what is right will, in the end, 
be for the advantage of the person who so acts. Yet 
we can hardly suppose that it was any considera- 
tions such as these that nerved men of old to noble 
deeds. When Eegulus returned to Carthage to torture 
and to death, we cannot suppose that he was thinking 
of his future welfare. Eather we should imagine 
that he had made a firm resolve to follow the path 
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of rectitude and honour, and the approval of his 
conscience was his reward. 

Now I need hardly say that the Christian re- 
ligion does not in any way weaken the voice of 
conscience, in approving or condemning what we do 
that is right or wrong ; on the contrary, it allows 
that voice to be heard more clearly than ever, and 
extends it to acts and feelings that otherwise, perhaps, 
we might not have regarded. But, besides this, it holds 
out to us powerful motives for 'doing right and avoid- 
ing wrong, in respect to consequences to ourselves of 
the two courses of action — consequences, the general 
nature of which is indicated to us by natural religion, 
but which are presented to us in a clearer light 
than any that could be obtained merely from that 
source. 

I have said that it is not sufficient for us to know 
our duty ; for to know it is one thing, but to perform 
it is another. But I will now go further, and say 
that it is not sufficient for us to do our duty. It is 
conceivable (though I do not say that the conception 
is ever realised in actual practice) that a man should 
be led to do it simply and solely with a view to his 
own ultimate happiness. This, by itself, would be 
only a refined form of selfishness, or rather of mere 
self-interest. I use the latter term, because the word 
"selfishness" is generally taken to imply the dis- 
position to do what is not merely for our own 
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interest, but is for our own interest at the expense 
of the interest of somebody else, which would not be 
the idea I meant to convey. But if this stood by 
itself alone, there would be nothing in it incom- 
patible with a hard unloving character, the possessor 
of which would be unworthy of being loved, though 
he might be respected for his firmness. Nor would 
such a character be conducive to the happiness of its 
possessor. In what he did he would be merely acting 
the part of a slave, doing right out of a sort of com- 
pulsion, not from the love of the right. He would 
not have the happiness which accompanies the enthu- 
siastic pursuit of a worthy object; nor would there 
be any guarantee that he would continue in the same 
course of action if the pressure were removed. 

All men are called on to work in one way or 
other; but there may be a great difference in the 
work done, and in the satisfaction or otherwise which 
the worker feels, according to the motives he has for 
doing the work. 

First, take the case of a slave working under a 
harsh master. The slave, I will suppose, has no 
interest in the work, but he fears his master's lash 
if he neglects it. He works accordingly simply from 
the motive of fear, and he would fain escape from 
the thraldom he is under if he could. He has no 
interest in his work, and is content if it passes muster 
so that he escapes punishment. 
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Take, next, the case of an artisan who works for 
wages. The work, perhaps, may not be very interest- 
ing, may even be monotonous, but he works of his 
own free will, without compulsion, choosing, it may 
be, the work in question in preference to some other 
kind of work which would be less laborious, but would 
not bring him as good wages. He feels that the 
work is voluntary, and is content to go on with it for 
the sake of the remuneration which he receives. He 
takes probably some amount of interest in the work, 
connecting it in his mind with the advantage which 
it brings to him. 

Lastly, take the case of a man who takes up some 
piece of work, not for the sake of the reward it may 
bring him (though, perhaps, there may be a reward), 
but because his whole soul is in it, and he is most 
anxious that it should be well accomplished. Work 
done in this way is of the best kind, and, it is need- 
less to observe, how much the happiness of the worker 
is bound up with the doing of the work. 

Now there may be similar motives urging us to 
the performance of duty which is not imposed upon 
us by an imperative necessity, but which our con- 
science tells us is a duty. First, there may be 
the motive of fear of punishment for the neglect of 
it. This may operate as a stimulant, but by itself 
alone it does not seem to have any tendency towards 
the creation of an amiable character ; and, moreover, 
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the tendency of the human mind is to become callous 
under the long-continued influence of fear alone. 
Secondly, there is the hope of advantage to oneself 
to arise from the doing of the duty. This is so far 
superior to the former, as that it implies more or 
less of a feeling of attachment (perhaps love would 
be too strong a word) towards Him from whom the 
benefit is looked for. Yet in so far as it fails of this 
it hardly goes beyond a refined form of selfishness. 
Lastly, there is the motive of gratitude towards 
Him who enjoins the duty, and conformity of the 
human will to His will. This it is which produces 
enthusiasm in the work, and renders a man happy 
in the execution of it. Doubtless, all three motives 
are meant to have their influence, but a due propor- 
tion should be observed, and in the Christian religion 
the last and highest is brought out as in no other. 
Of course, the case I was considering a little 
while ago — that of a man doing always what is 
right solely out of regard to his own interest — ^is 
a purely ideal one, both as to the supposed success 
in doing what is right, and in the absence of higher 
motives associated with those of mere self-interest. 
Still, its consideration may not be wholly useless, as 
tending to clear our ideas ; to show the insufficiency 
of motives of this kind standing by themselves ; to 
point out the error of supposing that this class of 
motives forms the staple of Christianity, as they are 
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sometimes represented by opponents as doing; to 
point out the positive harm that may be done by 
exaggerating the personal consequences of courses of 
action, as is soipetimes done by well-meaning persons, 
in the hope of frightening people into obedience, 
harm arising from the danger that considerations 
of this kind may usurp the place which ought to be 
left for higher motives, or may even act as an obstacle 
to their formation. 

Now the Christian religion offers us encourage- 
ment in what, at first sight, would seem to be a 
strange way — namely, by setting before us a standard 
of duty which is nothing short of perfectness. This 
would seem to be absolutely unattainable, and the 
demand for it calculated to drive us to despair. 
And so it well might if we were left to our own 
strivings after it. And yet the prospect of ulti- 
mately attaining it — attaining, that is, a final delivery 
from sin — is actually held out to us, not, indeed, in 
the present stage of our existence, but in a life to 
come. But the attainment of this delivery is re- 
presented as involving a supernatural intervention 
arising out of the love of God for man, yet requiring 
at the same time that man should do his part, in the 
use of the means provided. 

It may be well now to compare the prospect thus 
held out to us with the best that natural religion by 
itself alone has to offer. 



2o8 PROSPECTS HELD OUT BY NATURAL [viii 

As far as natural religion can inform us, the goal, 
involving as it does complete deliverance from sin, 
is one which we cannot hope to reach, but at the 
best only to approximate more and more nearly to. 
If we keep the ideal goal steadily before us, we 
cannot but be deeply sensible of how far we fall 
short of it, and can only look with despondency 
on the prospect. If, on the other hand, we look 
with complacency on the advances which we fancy 
we may have made, the satisfaction which we thence 
derive is at the expense of a virtual, if unavowed, 
lowering of the standard to be aimed at. Keither 
condition is conducive to a vigorous warfare. 

On the other hand, the Christian reUgion holds 
out to us the prospect, nay, the assurance, of ulti- 
mate success if we continue always pressing onwards. 
It relieves us thus from the thraldom arising from a 
feeling of the hopelessness of the attainment of the 
object striven after, and prevents us from being 
unduly depressed and disheartened by our failures, 
by the wounds which we receive in the fight. At 
the same time, as the actual attainment of the 
object is represented as involving a gift from God 
to man, a gift to which he could lay no claim, 
we are relieved from the temptation to lower the 
standard to be aimed at to something which we may 
have a reasonable hope of attaining to simply by our 
own exertions. Thus, however far we advance, the 
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goal lies far beyond, and we are kept humble by the 
sense of our grievous deficiencies. 

But it is, perhaps, most of all in the feelings 
which it leads us to entertain towards God that 
Christianity goes so far beyond natural religion. 
The feeling of duty, the feeling that we must act 
in such or such a way, by itself alone is quite 
compatible with our looking on God as a hard 
taskmaster, with the absence of love towards Him. I 
do not say that even pagans did not get beyond 
this. The various provisions for our welfare which 
we find in the system of nature, in the construction 
of our own bodies, evince the care of God for His 
creatures, and tend to lead us to look on Him as a 
Father. Still, the consciousness that we have done 
wrong produces a feeling of alienation from Him, and 
we can only hope that He may tolerate our trans- 
gressions if, on the whole, we try to serve Him. This 
appears to be as far as we can be carried by natural 
religion. 

But the Christian religion holds out to us a far 
brighter prospect than this, even a complete deliver- 
ance, in due time, from sin ; and, meanwhile, during 
our earthly struggle, we can look on God as our 
Father, training us, if we will only lend ourselves 
to His training, and educating us for that high 
estate. 

Moreover, that condition, as we are taught, is one 
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which is not to be terminated by death, and in 
which, accordingly, we may naturally suppose that 
there may be scope for the exercise of man's capacity 
for contiuued progress. If it be true that death was 
no necessary part of man's original condition, but 
that he became subject to it when he feU from an 
original condition of innocence — and the supposition 
that it is true explains, as we have seen, several 
anomalies, — then it is perfectly consonant to reason 
to suppose that if by any means he could be brought 
into a condition of uniform rectitude, that condition 
would not be liable to be cut short by death ; and 
that it is not so liable appears to be a point on which 
aU Christians are agreed. 

The existence of physical pain, which belongs to 
the whole animal world as well as to man, regarded 
as involved ia the system of things established by 
a benevolent Creator, is by no means free from 
mystery. We see, indeed, that it has useful ends, 
which it accomplishes, in deterring man and animals 
generally from doing things which might be in- 
jurious to their bodies. StUl, it is in itself a 
source of suffering. The future condition which we 
have been contemplating is represented as being free 
from pain. 

Thus, while Christianity extends beyond natural 
theology, and involves the admission of the super- 
natural, it, at the same time, harmonises with it 
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where the two meet on common ground, not de- 
stroying, but fulfilling such aspirations as natural 
theology leads us to entertain. Though natural 
theology may go a long way in pointing out to us 
our duty, it is to Christianity we must look for 
the supply of those iaspiriting motives with which 
it furnishes us for the performance of it. Though 
it demands that we shall accept some things which 
are what we call supernatural, the different parts 
of it, as it seems to me, dovetail into one another, 
into what we learn from natural theology, and even 
occasionally, to a certain extent, into matters that 
belong to so different a thing as natural science, in 
such a manner as to offer checks of its truth, which, 
at least, commend it to further investigation. 

In what I have been saying in to-day's Lecture, I 
fear I have, to a certain extent, transgressed the 
limits laid down for his lecturers in Lord Grifford's 
Will. The idea he had in his mind was a lofty 
one; but, as I said already in opening my first 
course of Lectures, now more than two years ago, 
not one which, for my own part, I think possible of 
attainment in the way he indicated. I believe that 
it is practically necessary to allow the lecturers a 
good deal of latitude, and I have ventured to treat 
my subject somewhat freely, I hope not to too great 
a degree. 



LEOTUEE IX 

Man's craving after a closer approach to God satisfied through 
Christ — But not as yet fully — Christ as a perfect human 
example — Depth of a human character comes out inci- 
dentally — Instance in relation to the considerateness of 
Christ — To the firmness of His determination to do His 
Father's will — Limitation of our means of studying the 
character of Christ — Craving after a fuller objective know- 
ledge met by the gift of an indwelling Spirit — Christian 
doctrine of the Trinity — Satisfies certain aspirations of 
natural theology — Christian foundation of a belief in a 
survival of death. 

In my last Lecture, since the delivery of which, I 
regret to say, a considerable interval has elapsed, 
I endeavoured briefly to point out how the Christian 
religion, supposed to be true, explains certain an- 
omalies and supplies certain desiderata which are 
left by mere natural theology, how far soever we 
attempt to carry it. The feature of the Christian 
religion which I mentioned with special prominence 
was that fundamental one from which its very name 
is derived — the doctrine, namely, that a revelation 
has been made from God to man through a Being 
in whom the two natures were united. If this be 
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true, we can readily understand what an enormous 
advantage it gives us over anything that we could 
attain to by the mere exercise of our natural 
faculties, even when among them we include the 
moral faculties. The idea of a God would seem 
to be almost instinctive in the human race, however 
low it may sometimes have sunk in uninstructed 
nations. Frequently it was degraded into poly- 
theism of some kind; and even when the idea of 
monotheism was reached, or retained, it seemed so 
abstract that there was a strong tendency to seek 
in some way or other an objective reaUsation of 
the conception. This craving after something 
tangible, as it were, in the idea of a power above 
us led to attempts to satisfy it in various forms 
of idolatry. The depth of the craving, when no 
such unlawful attempt is niade, but the monotheistic 
idea is maintained in its purity, is beautifully 
expressed in those words of a very ancient book: 
"Behold, I go forward, but He is not there, and 
backward, but I cannot perceive Him; on the left 
hand where He doth work, but I cannot behold 
Him; He hideth Himself on the right hand that 
I cannot see Him." 

I have said that the desire, legitimate though 
it be, of being brought closer to God, when man 
attempts to satisfy it in a way of his own devising 
leads on to idolatry. And yet there is a legitimate 
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satisfaction, within its assigned limits, of this desire. 
To a certain extent, we may say, that it receives 
satisfaction when a man, such as a Tirtuous pagan, 
meditates on the character of God, as shown "by 
the things that are made," — His benevolence, for 
example, as shown by the contrivances for the good 
of the creature. But those who accept the Christian 
religion can get far beyond this by studying the 
character of Christ. Through One in whom the 
Divine and human natures are united, we are able 
through the veil of the humanity, and of the 
limitations to which human nature is subject, to 
get an insight into the character of the invisible 
God, and we have held before us for our imitation 
the example of a divinely perfect humanity. 

And yet the satisfaction of the craving of which 
I have been speaking is not in our present state 
without its limitations. Christ gathered around 
Him a band of attached followers, but only 
gradually were they brought fully to understand 
all that He was, which they very imperfectly took 
in until after He had been removed from them, and 
their daily familiar intercourse with Him as Man had 
ceased. And the great bulk of mankind, who have 
lived after the time of His sojourn on earth, never 
had even this opportunity, and know Him as Man 
only through the memorials of Him that have come 
down to us. 



ix] INFLUENCE OF PERFECT EXAMPLE. 215 

In speaking of the endeavour to imitate the 
character of Christ, it might be said that I am 
going beyond the limits of the Gifford Foundation. 
Yet I do not think that this objection is sustain- 
able. Those who believe that in Him the Divine 
and human natures were united, so that in Him as 
Man we behold the Divine perfection of humanity, 
will reverence and admire, and in their measure 
endeavour to follow, those features of character 
which beam forth from the records we possess of 
His Ufe. But even those who believe Him to be 
only a human teacher acknowledge as a rule the 
loftiness of His moral teaching. Now example 
has a powerful influence in leading men towards that 
which is good, a greater influence, probably, than 
abstract precepts, however methodically arranged; 
and even those who do not believe that Jesus of 
Nazareth was more than man, but allow, as almost 
all do, His moral superiority to other men, cannot 
but feel that His example must be deserving of 
the deepest attention. 

If- it be true that the true knowledge of God is 
life everlasting, and that Christ has revealed Him, 
so that the character of Christ gives us an insight 
into the character of God, according to the words 
that Christ Himself used — " He that hath seen Me 
hath seen the Father," — then surely it behoves us to 
use such historical records as we possess for studying 
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the character of Christ. If, indeed. He be what He 
is believed by Christians to be. His advent on earth 
was an event astoundingly supernatural, and it 
seems almost axiomatic that the evidence of such a 
thing must in part involve the supernatural. The 
consideration of evidence professedly supernatural 
lies outside the object of the Gifford Foundation. 
But Surely we are not debarred from referring to the 
memoirs which exist in the gospels, regarded as 
simple history, merely on the ground that here and 
there things are mentioned which covld only have 
been supernatural. If the Gifford lecturers are 
forbidden to rdy on the supernatural, that surely 
cannot mean that they are bound to reject the super- 
natural, and with it all that is in any way mixed up 
with the supernatural. The Gospel narratives may 
surely be referred to as ordinary history. Those 
who believe that in Christ the Divine and human 
natures were united will naturally read in His words 
and acts something of the character of the invisible 
God. But the power of the words and teaching of 
Christ is by no means confined to those who believe 
in His divinity. They appeal to the heart and 
conscience, and have an intrinsic force independently 
of any supernatural evidence. What that must have 
been to those who actually heard Him is strikingly 
shown by an event recorded in the fourth gospel. 
On one occasion, when the chief priests and Pharisees 
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sent officers to take Him, and they returned without 
having accomplished their mission, and were taken 
to task for it, they replied : " Never man spake like 
this man." Even those who reject the divinity of 
Christ, and regard Him as wholly human, allow for 
the most part the transcendent loftiness of His 
teaching, and of the morality which He inculcated ; 
so that even for them it is an object of profound 
interest to trace His character as far as our materials 
allow us to do ; though, of course, it is a very differ- 
ent thing from the interest of those who in Him 
believe that they see an image of the invisible 
God. 

In many cases the lineaments of His character are 
so plain that he may run who reads. But the 
character of a man, whether it be of good or of evil, 
but more especially of good, is often revealed in a 
striking manner by something that lies altogether 
beneath the surface — something so slight in appear- 
ance that it might well be overlooked, but at the 
same time, when it is apprehended, gives an indica- 
tion of what lies deep down in the character. I 
cannot help thinking that we occasionally get some 
such sort of glimpses in the narration of the words 
and acts of Christ. I would offer an example 
or two of what I mean, premising that I would 
not presume in such a matter to give more than 
a suggestion, which, whatever be thought of 
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the probability of it, may at least afford food for 
reflection. 

One striking feature of the character of Christ is 
the extreme gentleness of the way in which He 
reproved faults in persons of a mixed character. I 
think we have an instance of this in the parable of 
the prodigal son. When the Pharisees and Scribes 
murmured because Christ received men whom they 
looked down on, as sinners, and ate with them, He 
showed them by two illustrations the unreasonable- 
ness of their objection, and then went on to the 
parable I have named. In this the elder son is 
represented as objecting in anything but an amiable 
mood to the favour shown by the father to the 
returned prodigal. In the conduct of the elder son, 
thus worked up into the story, the objectors could 
hardly fail to see a reflected image of themselves. 
And yet there was no allusion to them, nothing 
calculated to wound their feelings, nothing of such a 
nature as to show to a bystander that it was aimed 
at them. The application was left to the silent 
voice of conscience in each man's breast, the 
whispers of which would not be stifled by resentment 
at any public exposure. 

Another feature of the character of Christ, as 
disclosed to us in the Gospel narratives, is the 
absolute determination with which He set Himself 
to do His Father's will, cost what it might. To 
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those who believe that in Jesus of Nazareth the 
Divine and human natures were united, this might 
seem almost too sacred a subject to bring forward 
in Lectures which were designed by the Pounder to 
be of the nature of scientific natural theology. Yet 
surely the examination of a human character is 
not forbidden by the exclusion, as evidence, of the 
supernatural. I will venture, accordingly, to refer 
to an assemblage of apparently unconnected inci- 
dents, mentioned incidentally, in which, as it seems 
to me, this feature is brought out in a very striking 
manner. 

We are familiar with the account of the Agony in 
the garden, described in the first three gospels, but 
not in the fourth. We see there, in the first 
instance, what a real and severe oppression to His 
soul the prospect was of what lay before Him ; how 
earnestly He desired that, if possible, it might be 
dispensed with ; and in the second place, how calmly 
and absolutely He resigned Himself to His Father's 
will when it became clear that thus it must be. In 
the fourth gospel the Agony is not mentioned, but 
we are led at once to the Betrayal. Here an 
incident occurs which seems to indicate in a striking 
manner the completeness of the surrender and the 
firmness of the resolve. When He asked those who 
came to take Him whom they were seeking, and they 
told Him Jesus of Nazareth, and He at once replied, 
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" I am He," we read that they went backwards and 
fell to the ground. I am aware that some take this 
as an instance of some miraculous force proceeding 
from Christ. But it would seem better to take them 
with others as a natural effect of the words and 
manner of Him who spoke them, supernatural (to 
those who believe that He. was more than man) 
only to the extent that they exhibited a human 
feeling, which as human is intelligible to man, with 
a perfection beyond what a mere man could attain 
to. According to this idea, the soldiers were taken 
aback and overawed by the majestic straightforward- 
ness and fearlessness of the reply. 

Shortly afterwards occurred another incident 
which, as related by St. John, gives an indication in 
the same direction. Peter began to use his sword in 
defence of his master, which Christ desires him to 
put back into its sheath, adding the words: "The cup 
which My Father hath given Me, shall I not drink 
it ? " We have here the very expression used 
shortly before in that prayer of agony, which St. 
John does not relate; and the way in which the 
words here come in seem to imply a sort of disdaiaful 
rejection of the very idea of turning away from that 
cup of suffering which, at the conclusion of that 
prayer of agony, it was shown to Him to be un- 
doubtedly His Father's will that He should drink. 

Another feature in the life of Christ, and one 
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which He inculcated on His followers in such strong 
language as to seem to us sometimes as almost 
hyperbolical, is His perfect reliance on God's care. 
This indeed is a feature closely bound up with that 
perfect surrender of self which He exhibited. For a 
readiness to give up life and all seems almost to 
imply readiness to accept in minor matters whatever 
may be sent. And yet how common are anxieties 
about comparatively trifling matters. How eager 
men are in the pursuit of money, to which they 
trust for their happiness in this world. Now I need 
hardly say that forethought is not forbidden, nay, 
that it is easy even inculcated. But forethought is 
one thing, anxiety is another. If we are directed to 
look to God for our sustenance, it is not that we are 
to expect to be sustained by miracle. We have our 
part to do, but when that is done we are confidingly 
to leave the result to God. It is not prudence or 
forethought, but distraction, anxiety, that are for- 
bidden when we are told to take no thought for the 
morrow. 

Example, as I have already remarked, tells more 
persuasively towards following that which is good 
than precept merely, and in the life of Christ 
Christians believe that they have the highest possible 
example. But perhaps, it may be said, " The means 
we have for arriving at a knowledge of the character of 
Christ are but fragmentary ; if we had only lived in 
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the days when He was on earth, in how much better 
a position we should have been." 

But is it clear that we should have been in a 
position more advantageous in all respects ? In the 
first place, the position which we have been imagin- 
ing is one in which, we may say, no one has ever 
been placed. It is true that Christ collected around 
Him a band of disciples, specially the twelve who 
had constant intercourse with Him. But it was only 
gradually that they became aware of all He was; 
nor does that seem to have been by any means fully 
the case until after His crucifixion, when the familiar 
intercourse that they had formerly had with Him 
ceased. They therefore were not in the position in 
which we have been imagining ourselves as placed. 

But, in the second place, we may err in suppos- 
ing that such a condition would be for our good. 
This leads on to another of the fundamental doctrines 
of the Christian faith, one of which some ghmmering 
may be traced in the minds of virtuous men who 
have not had the light of Christianity. Christ is 
reported to have told His apostles that it was for 
their good that He should go away from them. He 
was to be succeeded by another, not visible to the 
senses, not one with whom they could hold inter- 
course as man with man, but a Spirit, dwelling in 
their hearts, influencing their minds, leading them 
towards good, and yet acting ordinarily in a way 
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wMch, like the invisible wind, is known only by its 
effects. This idea imparts a sort of awfulness to 
our lives, brings, as it were, God very near to our 
individual selves, keeps aUve in us the sense of our 
responsibility ; while, at the same time, it encourages 
us in our conflict, showing us the all-powerful aid 
we have if we will only avail ourselves of it. 

Perhaps it may be said, " How are we to distin- 
guish this asserted action of a Divine Spirit dwelling 
within us, and influencing our minds, from the action 
of our own minds ? " But is it necessary that we 
should be able to distinguish ? Is it not rather of a 
piece with God's dealings with man, in his present 
condition, that there should be no such sharp objective 
realisation of the Divine presence ? But perhaps it 
may be said, " Surely when Christ was on earth He 
was palpably objectively present to His disciples." 
True, but this was in His human nature, and, as 
I said just now, it would appear that even the 
apostles did not become fuUy aware of all He was 
until after His crucifixion, when their intimacy 
with Him, as man with man, ceased. And St. Paul 
seems to indicate that there is a higher knowledge 
of Him than that clear objective knowledge obtain- 
able while He was on earth. Writing to persons, 
many of whom were probably alive at the time of 
Christ's ministry, he says : " Though we have known 
Christ after the flesh, yet now, henceforth, know we 
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Him no more." The context implies that he re- 
garded their present condition as an advance rather 
than otherwise. 

There is thus in the Christian system a threefold 
presentation of the idea of God to the mind. We 
are led to think of Him as the first cause and foun- 
tain of all, whom no man hath seen nor can see. We 
are led to think of one in whom the Divine and 
human natures are united, so that, through the human 
and visible, we are led to such a knowledge of the 
invisible as the limitations of our human nature 
admit of We are led to think of God as a Spirit 
dwelling within us, influencing our minds in a way 
which goes beyond what we can trace. Viewed from 
the side of man, this threefold presentation is a 
thing of which we can form some conception. But 
as to what it may be in itself, as viewed, if I may so 
speak, from the side of God, who shall dare to specu- 
late ? Have there not, both on this and on other 
points, been too many attempts to tie down the 
Infinite by the limits of subtle human definitions — to 
give humanly devised and unsatisfactory explana- 
tions of what is really beyond us ? 

In the study of the physical sciences we are 
accustomed to clear definitions and accurate reason- 
ing. We lay the mind open simply for the pursuit 
of truth. Of course we meet with phenomena which 
we do not see our way to explaining ; in some cases. 
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we may see little prospect of our ever being able to 
explain them. In others we may think that an 
explanation is likely to be not far off. But in any 
case we do not profess to give an explanation, when 
the terms in which it is expressed are such as to 
carry with them no distract meaning. Might not a 
similar proceeding be sometimes usefully employed 
in questions relating to theology ? Might it not 
sometimes be better simply to say we do not know, 
and might not disunion be sometimes avoided with 
advantage by refraining from insisting on what cannot 
be clearly and intelligibly expressed ? 

The Christian doctrine of the Trinity bears in a 
direct manner on one of the subjects specially men- 
tioned in the WiU of Lord Gifford, as suggested as a 
suitable subject for discussion by the lecturers — 
namely, man's conception of God. I think it will 
be found to supply certain desiderata which are felt 
when man attempts, by his own unaided powers, to 
grasp the conception of God. 

The various objects in nature suggest to the 
inquiring mind the question, How came they there ? 
With respect to living things more especially, we can 
hardly entertain the idea that they have been as 
they are from a past eternity. And modern science 
negatives such an idea, not merely with respect to 
the world of Ufe, but even as regards the inorganic 
framework on which life is sustained. The remark- 

15 
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able phenomena of life seem to be utterly inexplic- 
able, as a result merely of the forces with which we 
are concerned in the inorganic world ; and the most 
recent researches of science seem to have proved, in 
so far as it is possible to prove a negative conclusion, 
that hfe can only come from life. Moreover, the 
construction, more especially of living things, of 
plants, of animals, of our own bodies, bears such over- 
whelming marks of design that we are led to associate 
mind with our conception of a First Cause. We are 
led to think of a Being as the origin of what we 
see in nature. But it is not merely what we see. 
We think ; we carry on, it may be, a long train of 
abstract reasoning, and in doing so we are not con- 
scious of any action of our bodies which could in any 
way account for the carrying on of those trains of 
thought. Yet there was a time when we ourselves 
were not. We read in history of events which took 
place centuries before we were born. We require 
some origin for the existence of miad, as well as of 
that material and living framework in which the 
mind resides. And yet we are, each of us, only one 
human being out of perhaps 1,400,000,000 living at 
once upon the earth, not to mention the countless 
multitudes who have passed away. And our earth 
is only one of a brotherhood of planets which, 
or some of which may, for aught we know, be the 
habitation of other races of rational beings ; and our 
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sun, round which the planets circulate, is only one 
out of a countless multitude of stars, which or many 
of which may, as analogy would seem to render 
probable, be surrounded by planets like our own 
sun, and those planets again may be the habitation 
of living things, perhaps of rational beings. When 
we consider the vast extent of the universe, nay, 
when we even restrict our contemplation to our own 
earth, and the countless multitude of human beings 
which it contains and has contaiued, and then think 
of all this as originated by a Being, personal in the 
sense of being or having mind, and not being a mere 
abstraction of laws — when I say we think of such a 
Being, we are overwhelmed by the immensity of the 
conception ; we question whether such a Mind can 
have anything in common with the human mind; 
whether we are not each one of us lost as a drop in 
the ocean in the face of so vast a multitude ; whether 
one of us by him or herself can possibly be an object 
of individual care. 

Here the Christian teaching comes to our aid. It 
does, indeed, represent God as One whom no man 
hath seen nor can see, as dwelliug in the light which 
no man can approach unto. But it also teUs us of One 
in whom the Divine and human natures were united, 
who, being man, can sympathise with us, and be 
intelligible to us, and who, being also God, can 
exhibit to us the character of the invisible God, 
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in SO far as the finiteness of our human nature can 
take it in. 

But one desideratum still remains. When we 
think of God as the Father of all, we get lost in the 
immensity of the conception. When we think of God 
as revealed through One in whom the two natures 
were united, we can indeed conceive something of 
the character of God. We can understand, as we 
could not otherwise have understood, the depth of 
meaning in the assertion that God is love. But He, 
through whom this revelation of God was made, is 
no longer on earth, visibly associating with men, as 
for a time He did. The feeliag might still be left 
that now each one of lis is but an isolated individual, 
one of a vast multitude ; is it possible that we can, 
each one of us, be an object of individual care ? Here 
another point of Christian teaching steps in to our 
aid. ■ We are taught to think of God as a Spirit 
dwelling in each individual, bringing thus the great 
God in close relation to our individual selves. Thus 
the Christian conception of God attains a complete- 
ness belonging specially to itself. 

The ideas connected with this Christian doctrine 
are not of a nature to be anticipated by man with 
only his natural powers to guide him, and therefore 
belong to natural theology only in so far as to 
recognise the manner in which when suggested they 
satisfy what are felt to be desiderata. But it may 
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even happen that in attempting to push to the 
utmost human reason in the endeavour to supply 
desiderata which natural theology rightly feels, she 
may outstep the limits assigned to her, enter into a 
region which does not properly belong to her, and in 
which we need guidance above man's natural powers, 
and may thus more or less fall into error ; and that 
when the attempt is made to blend these conclusions 
with others which are accepted on the strength of 
evidence from a source above man's natural powers, 
the two may be found not naturally to harmonise 
with one another, like two liquids which are 
mutually soluble, but rather to form a sort of 
theological emulsion, causiag a certain amount of 
dimness in objects which are viewed through it. 

I have already, in a former Lecture, thrown out 
some hints of what, to my own mind, seems to be a 
case in point. I am incliued to venture to speak a 
little more plainly. I feel that I am here entering 
on deUcate ground, since the subject is one about 
which controversy has arisen, and respecting which 
there is a widespread difference of opinion. This 
controversy, turning as it does mainly on the 
iuterpretation of what is involved in what professes 
to be a revelation made from God to man,-is one into 
which it would be quite out of place that I should 
enter. It is lawful for me, however, as I conceive, to 
challenge the correctness of a conclusion supposed 
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by some to be deducible from natural theology, or 
even perhaps to be capable of being established on a 
purely metaphysical basis. 

Few, I think, who are not secularists themselves 
would dispute the danger of the influence on religion 
and morality which is likely to be exerted by the 
adoption of the belief that at death man comes to an 
end for ever — that, in fact, death is an eternal sleep. 
But if there be a survival of any kind, what evidence, 
independently of revelation, have we got for it, and on 
what foundation are we to suppose it to rest ? 

By those who are not secularists it has most 
commonly been held that man consists of two parts — 
the body and the soul, — the latter being an entity 
independently of the body, and as most commonly 
supposed being capable of exercising the function of 
thinking independently of the body. I need not here 
enter into the question whether man's nature should 
not be regarded as tripartite rather than bipartite, as 
that I have already discussed, though in a somewhat 
different connection, in the fourth Lecture of my 
first course. A bipartite division will suf&ce for my 
present purpose. What, then, apart from revelation, 
is the evidence in favour of a survival by the soul of 
the stroke of death, and what may we suppose to be 
the foundation of such survival if survival there be ? 

Of physiological evidence it is notorious that there 
is none ; nay, the well-known fact that the activity 
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of the mind, and even its exercise at all as we know 
it, are bound up with the condition of the body, is 
distinctly adverse, so far as physiological evidence 
by itself alone can inform us, to the supposition of 
any survival. As to metaphysical arguments, arising 
from a supposed nature of the soul, their weight to my 
own mind is simply nil. The one great argument for 
survival, so long as we restrict ourselves to natural 
religion, lies, in my opinion, in the apparent necessity 
for survival of some kind, in order to vindicate the 
justice of God in requiting men according to their 
deserts. A minor argument for survival is the 
teleological one, arising from the combination of 
man's capacity for continued progress with the 
prevention of it by death ; an argument, however, 
the force of which disappears if we suppose that man 
is not now in the condition in which he was created, 
and in which, had he remained in it, his progress 
might not have been cut short by death. 

If there be strong reason for believing in a 
survival of some kind, the question next arises. What 
is the cause of that survival 1 An opinion that has 
been very generally entertained is, that the soul 
is by its nature indestructible, and consequently 
immortal. The natural immortality of the soul is 
a hypothesis which would account for survival. But 
though there be good reason even from natural 
religion for believing in a survival of some kind, and 
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though, if the soul be naturally immortal, there must 
be survival, the converse proposition, that if there be 
survival the soul must be naturally immortal, is not 
therefore in the least degree necessarily true. The 
argument for survival rests not on a physical nor on 
a metaphysical, but on a moral basis ; rises therefore 
to a platform above that of the merely natural ; and 
therefore we have no right to assume that the cause 
of the survival belongs to the platform of the 
natural; it may just as well involve the super- 
natural. By this term, however, I would observe 
that I do not mean merely the exceptional and 
miraculous, but I would include all that lies beyond 
what our natural faculties and means of observation 
suffice for our attaining a knowledge of. Hence, 
in examining such sources of information as are 
available for making out the conditions of survival, 
we should approach the study with an open mind, 
free from prejudice, and humbly ready to be taught 
the truth. But what the result of that study may 
appear to be, is a question which it does not behove 
me as Gifford Lecturer to discuss. 

I have ventured to go into some points of 
Christian teaching more fully, slightly though it 
was, than appeared to correspond with the ideas of 
Lord Gifford in founding these Lectures. I said 
already, in opening my first course, that I did not 
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think the intention of the Founder practicable in the 
precise way which he indicated. What, however, if 
I may judge by the terms of the Will, he would have 
chiefly deprecated is a narrow dogmatism, founding 
theological propositions on isolated texts, which them- 
selves are first assumed to be infalUble. I trust I 
have not fallen into this mistake, though how what 
I have said may be regarded by others is more than 
I can tell. Unless I deceive myself, my own 
sentiments lead me rather to take broad general 
views, leaving as open questions many things of 
which a definite settlement one way or other is 
frequently insisted on. It may be said that even in 
this very Lecture I have brought forward isolated 
texts, chiefly from the gospels. It was not, however, 
for the purpose of founding doctrines upon them; 
they were professedly used merely as suggesting 
trains of thought that seemed worthy of attention, 
though whether the suggestions thrown out commend 
themselves to my audience or not, is more than I 
can tell. 



LECTUEE X 

Fuller examination of the influence of tlie theory of evolution^ 
Former disposition to have direct recourse to a Divine fiat — 
Modern revulsion — Ideas of causation in physics and biology — 
Chain of secondary causation not illimitable, though we may 
trace it some way back— Difference as to its backward exten- 
sion between physios and biology — Evolution, when not pushed 
into mere conjecture, calculated to exert a wholesome influence 
in religious beliefs — ^" Evolution" designates not a cause, but 
the character of a process^Illustration of the difl'erenoe — • 
* Natural selection is properly a theory, but evolution not — 
Evolution hostile to theism only when assumed to be capable 
of indefinite extension — Even if indefinitely extended, it would 
not constitute a theory, as being negative, not positive — Moral 
and religious influence of the study of natural science — It 
encourages strict truthfulness — And the habit of observation 
^Though it may be pursued with too great exclusiveness — 
Divorce between natural theqlogy and revealed religion to be 
deprecated — Clearness of perception of moral truth promoted 
by the endeavour to do what is right — Conclusion. 

In this, my concluding Lecture of the Gifford series, 
T propose to trace in more detail than I have done 
before the influence on religious thought of a scien- 
tific theory, which, of late years, has come very 
much to the front. I allude to the theory, if theory 
it may be called, of evolution. 



x] SECOND CAUSES. 235 

In former times there was a strong disposition, on 
the part of religiously-minded people, to refer various 
common observed phenomena to the direct ^ai of an 
Almighty Power. In many cases it seemed irre- 
verent to attempt to refer these phenomena, even 
in part, to second causes. Men got into the habit 
of regarding this direct reference as part of their 
religion. Nor did they stop here. So satisfied were 
they with the truth of their own way of looking at 
the thing, that, if some scientific man ventured to 
suggest the action of second causes, in bringing about 
the result, he ran a good chance of being set down 
as an infidel. 

But truth is great, and will prevail. In matters 
of purely physical science, the operation of second 
causes in bringing about useful results (whether the 
mode in which they are brought about through causes 
of that kind is one which we can wholly, or only in 
part, follow) lies so near at hand that it cannot be 
overlooked. Yet, even in physical science, we have 
examples of the tendency of the habit of mind to 
which reference has just been made. Some of us 
can remember the time when any geologist, who, 
on the strength of sound inferences from observed 
phenomena, ventured to maintain a far higher anti- 
quity for the earth than theologians were wilUng to 
concede, ran good chance of being denounced as an 
infidel. This, however, may now be looked on as a 
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thing of the past, and speculations are freely allowed 
as to an evolutionary origin of stars, and planets, and 
moons, without its being supposed that such specula- 
tions are in any way opposed to theism, or even to 
Christianity. And the reason why there is no appear- 
ance of opposition seems to be that natural changes 
taking place in accordance with laws, which have 
been ascertained by long-continued physical research, 
appear to be competent to bring about such a state 
of things as that which we actually witness from a 
supposed earlier condition of a simpler character. 

When, from the study of inorganic nature, we pass 
to that of living things, be they animals or vegetables, 
we encounter phenomena which, so far as we know, 
the action of the physical forces is quite incompetent 
to bring about. There appears to be something super- 
added which, in a general way, we call life, though 
as to what the nature of it may be we are quite in 
the dark. Nevertheless, we observe some laws, or at 
least regular sequences, in relation to these pheno- 
mena. These laws do not, however, carry with them 
quite the same feeling of causation as those of pure 
physics ; at least, so it seems to my own mind ; though 
how far that may be due to the fact of my having 
studied physics and not biology, is more than I can 
say. I do not, however, think that the difference of 
the impression made upon the mind in the two cases 
is merely due to this circumstance. I suppose that 
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biologists, as well as physicists, would allow that we 
know more about physics than we do about biology, 
more at least of what is of the nature of methodised 
scientific knowledge; for I am not making a com- 
parison in relation to the number of mere isolated 
facts. The relation of biology to physics, in regard 
to the idea of causation, may be illustrated by con- 
trasting our present physical knowledge with refer- 
ence to some phenomenon with what it was at an 
earlier stage of the study. Let us take for illustra- 
tion the colours of thin plates. Newton embraced 
the laws of the phenomenon in his theory of fits of 
easy reflection and transmission. This was so far 
satisfactory, in the way of a working hypothesis, as 
that it enabled us to deduce the appearance presented 
in any particular case from a small number of inde- 
pendent laws. But further than this it did not go. 
I do not think that it carried with it the idea of 
causation, or, at least, if it did it carried it only a 
very little way. Of the independent laws employed 
in the deduction, some were even opposed to what 
we should have expected from the others. Certain 
consequences of the theory are, as we now know, 
belied by observation; but even before this was 
known I do not think the theory would have carried 
with it the same idea of causation as does the com- 
plete theory now known, which is furnished by the 
theory of undulations. As far as I am able to judge, 
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the laws of biology, in so far as laws are known 
at all, resemble far more closely the laws used by 
Newton to summarise the phenomena of the colours 
of thin plates than they do the undulatory theory of 
light. 

Nevertheless, it is likely enough that far-reaching 
biological laws do exist, which, in relation to the 
phenomena of life, are more or less analogous to the 
physical laws in relation to the inorganic world. If 
these were known, we should have a right to regard 
the phenomena which flow from them as evolved, 
just as we do in the case of the iaorganic world. 

But in the latter case, as I insisted in a former 
Lecture, when we have gone back in the chain of 
causation as far as we have, even any probable light 
to guide us, we come at last to a point where we 
can proceed no further; where there is nothing to 
indicate even the probability of further progress, 
though, of course, I do not mean that we can de- 
monstrate that further progress is, in the nature of 
things, impossible. "We can only fall back on a First 
Cause ; though, whether acting mediately or imme- 
diately, we do not venture to afi&rm. 

Similarly, as regards the phenomena of life, if 
we knew more than we do of a causal origin of the 
phenomena which form the immediate subject of 
observation, we might be able definitely to present 
those phenomena to the mind as evolved under the 
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action of known laws from a simpler condition of 
things. To this extent evolution would be not merely 
conceived, but demonstrated with more or less prob- 
ability. And even though we are not able to pro- 
ceed far backwards in this manner, yet we might 
reasonably enough suppose that if we do not see our 
way to proceeding further, that is only because our 
acquaintance with the subject is so very imperfect 
as compared with what we know of the inorganic 
world. We may suppose, therefore, with high prob- 
ability, that an evolutionary process stretches far 
beyond what we can actually follow 

StUli this gives us no right to af&rm that the 
chain of secondary causation is illimitable, nor even 
to assume, except for trial, and to guide us ia our 
investigations, that it necessarily extends beyond the 
point to which we have actually traced it. And 
though, as I have said, it is probable that it does, 
there is one consideration which seems to make it 
likely that, even in the nature of things, we should 
not be able to push our chain of secondary causa- 
tion as far back in the organic as iu the inorganic 
world. 

When we pass from inorganic nature to the world 
of life, we ascend to a new platform altogether. There 
is no reason for supposing that there is any such 
thing as mind in plants ; but when we ascend from 
plants to animals, we have clear evidence of mind 
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and will, culminating at last in man, who not only 
possesses life, as do plants, but mind and will, of 
which we have indications even in the lower animals, 
and, in addition to that, intellect and conscience. 
Once we enter on the world of life we are led on 
step by step till we come to mind, will, conscience. 
May it not be that, in this ascending scale, we are 
brought nearer and nearer to the Supreme Mind — 
that we cannot travel so far as we could in the 
inorganic world ere we come to phenomena where 
second causes fail us, and we must rest content with 
referring phenomena to a Supreme Will ? 

Of course there is no objection to our assuming, 
for trial, that some phenomenon that we are con- 
sidering in relation to living things is the outcome 
of some secondary cause, and trying to make out 
what that cause is. But that does not justify us in 
laying it down as an axiom that such a cause there 
must be, and assuming as the actual cause the least 
improbable of those that we can imagine, however 
improbable, absolutely considered, it may be. Such 
a mental habit, as it seems to me, has a tendency to 
shut out God from our thoughts. 

And yet this is not necessarily so ; for there are 
those who habitually look on evolution as God's 
mode of working. And in such cases the objection 
which might be raised to this way of looking on 
evolution as a necessity is rather one resting on 
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philosophical than on religious grounds. It seems 
to be assuming too much to suppose that we are so 
well acquainted with God's mode of working that 
we can af&rm that it always proceeds on lines similar 
to those which, to a certain extent, we have been 
able to follow in our study of nature. 

But though the doctrine of evolution when pushed 
to an extreme may not be favourable to a religious 
tone of mind, yet on the other hand, when it is held so 
far as real evidence, or even probable evidence, fairly 
conducts us to it, it is rather, I think, calculated 
to exert a wholesome influence even in matters of 
religious belief. There is not unfrequently in the 
religious mind a tendency to refer matters, even of 
physical science, so directly to the will of God, as to 
substitute the supernatural for the natural, and to 
reject, or rather not venture to entertain, evidence 
which may be forthcoming, that such or such an 
observed phenomenon is explicable as a natural con- 
sequence of such or such conditions. If this be the 
case even in the inorganic world, still more must it 
be so when we come to the world of life ; and as we 
ascend in the scale, and pass from mere Hfe to mind, 
and from that to all that relates to the moral faculties 
and their exercise, the tendency to shut out the con- 
templation of stated laws and natural causes, and to 
resolve all into miracle or quasi-miracle, is greatly 
increased. The danger of this is, that it may lead 
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the mind so to confine its attention to the end to be 
attained — an end the attainment of which is believed 
to be in accordance with the will of God— as to over- 
look or neglect the means through which it is to be 
reached. 

Now the physical doctrine of evolution has, I 
think, a wholesome influence in checking such a 
mistake. The theist must hold that all the pheno- 
mena of life, no less than those of the inorganic world, 
all the operations of mind, and even of the spiritual 
faculties, are ahke the outcome of a creating and 
regulating Power; and if it be a matter of plain 
observation that in the inorganic world there are 
such general and far-reaching laws, he cannot imagine 
that in those higher departments of nature, considered 
as a whole, there is an absence of law, and all is 
arbitrary. The development of our animal frame 
takes place according to certain biological laws, and 
yet the completeness of the development depends on 
much that lies in our own power — on attention, for 
example, to diet, exercise, and so forth. Similarly, 
the development of character takes place according 
to what we may call certain spiritual laws, and yet 
we have it in our power to give a direction to that 
development. In the religious mind there is some- 
times, I think, too much of a disposition to look to 
what, for want of a better name, I may call religious 
miracles — that is to say, to overlook what may be 
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called perhaps the natural growth of the spiritual 
life ; so to think of the end to be reached as not to 
pay sufficient attention to the means whereby it 
is to be attained. But when I speak of a natural 
growth, I do not wish to be misunderstood. What 
I mean is, that, as in the natural world there is an 
orderly sequence of cause and effect which we can 
more or less follow, so we should expect to find 
something of the same kind in the spiritual world. 
I do not mean by speaking of natural growth to 
exclude all that is what we call supernatural — all that 
lies outside the region to which the term " nature " 
is most commonly applied. There may be what we 
may call a natural influence of the supernatural. 
There are laws of growth in the moral and spiritual 
no less than in the natural world. This is recog- 
nised by Christ Himself, when He compares the 
progress of His kingdom to the growth and ultimate 
seeding and ripening of corn in a field. The dis- 
regard of this natural growth, even in things spiritual, 
is apt to lead to the neglect of the use of means for 
the attainment of the end, and to nourish a sort of 
fanaticism. 

But I can imagine an objection being here raised 
on the alleged ground that this is teaching that a 
man has nothing to do but to put out and trust to his 
own exertions for any amount of spiritual advance- 
ment. But this conclusion by no means follows. 
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Though man be put in a position which, by him- 
self, he never could have attained to for rendering 
his advancement possible, it by no means follows 
that the development under these more favourable 
conditions does not take place according to laws, as 
stated in their way as those of the inorganic world, 
or that he has nothing to do in the matter, and may 
neglect these laws with impunity. 

When we speak of a phenomenon as having been 
brought about by evolution, it is important, for clear- 
ness of conception, to bear in mind that the term 
" evolution " does not designate a cause, but a process, 
or rather the character of a process. The distinction 
will be made clearer by taking an example. Sup- 
pose, then, that we inquire how it is that the planets 
are kept in their orbits, instead of flying off into 
space as a body left entirely to itself must do. We 
find that there resides in matter a property of attract- 
ing other matter, which we call gravitation, and we 
speak of gravity as the cause of the retention of the 
planets in their orbits. Suppose, now, turning our 
attention in a different direction, we find good evi- 
dence from fossU remains, that, at a certain period- 
in the past history of our earth, animals of the croco- 
dilian type appeared upon it ; and that, without any 
indication that we can find of a gradual change of 
type from types of the animals that preceded the 
crocodiles. Suppose, now, we put the question — How 
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are we to account for the occurrence of this new 
type of animal upon the earth ? One conceivable 
answer would be, that we supposed that there had 
been an exertion of a Creative Will out of the ordi- 
nary course of natural sequence, though how far out 
of it, and how far in conformity with it, we do not 
venture to speculate. Another conceivable answer 
would be, " In the breeding of pigeons and some other 
animals by artificial selection, we observe a gradual 
change of character in the animal, not, it is true, going 
to any great length, such as that which separates one 
kind of animal from another of a very different kind, 
but still going some little way. Again, a certain 
amount of variation is capable of being produced in 
an animal or plant by a permanent change in the 
environment. We may suppose that, by a series 
of changes taking place in some such way, some pre- 
vious type of animal was changed, until, at last, the 
crocodilian type was assumed, though the reality of 
such a gradual change cannot be established by the 
discovery of transitional links, which we must sup- 
pose have not been preserved." Such an origin of the 
crocodilian type we should designate as evolutionary, 
a term which we should not apply to that iirst sup- 
posed. Nor is it even, as I conceive, essential to the 
applicability of the term " evolution " that the change 
in question should be of a gradual nature, provided 
only that, if not gradual, it was still brought about 
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by ordinary natural causes. Several years ago a 
great change was brought about very rapidly, almost 
quite suddenly, ia the bed of the sea in the Strait of 
Sunda by the great volcanic eruption of Krakatoa. 
The cause of volcanic eruptions is still a matter of 
debate, but no one doubts that they are, in some way, 
brought about by the operation of natural causes; 
and that being the case, we should not, I think, 
exclude a catastrophic change in the bed of the ocean, 
produced by a violent volcanic eruption, from the 
category of evolutionary changes. If we knew of 
any similar changes, catastrophic changes if I may 
so call them, in the type of an animal or plant refer- 
able to natural causes, which we do not, they would 
not, I think, be excluded from evolution ; it is because 
any changes that we do know of, which are of such 
a nature as to bear some remote resemblance to a 
change of type, are very gradual, requiring many 
generations of the animal or plant for their accom- 
plishment, that we associate evolution with slowness 
of change, and it is only in consequence of this slow- 
ness that the difficulty arises which is presented by 
the absence of transitional links. 

But we might go a step further in our specula- 
tions. We might suppose that the crocodilian type 
originated by natural selection, in accordance with 
Darwin's famous theory. Here we have a conceiv- 
able mode (whether probable or not is a different 
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matter), whereby such a change of type as that 
involved in the introduction of the crocodiles might 
have taken place. Natural selection, whatever may 
be thought of its probability, is a definite theory, 
which evolution is not. The assemblage of natural 
laws, which form the postulates in the Darwinian 
theory, constitute the cause to which the observed 
result is attributed. Of course the absence of any 
visible transitional links forms a difficulty in the 
Darwinian theory, as it must in any theory of slow 
change ; but this is a matter with which I am not 
concerned, as I am not arguing in favour of the 
Darwinian theory, bnt merely pointing out the differ- 
ence between a theory and a mere classification of 
what are deemed admissible causes for the explana- 
tion of an observed phenomenon. 

It is only when evolution is treated as if it were 
a general theory of imiversal application that it 
comes into conflict with theism. It may be that all 
the phenomena that we observe in nature are brought 
about merely by the operation of ordinary natural 
causes from some anterior condition. But if this 
mode of derivation were a universal law, as we speak 
of universal gravitation, then that anterior condition 
must have been brought about in the same way from 
some other condition anterior to itself, and so on 
indefinitely. The generality of the theory, if we 



248 ASTRONOMICAL ILLUSTRATION OF [x 

treat evolution as a general theory, will brook no 
exception. But as the exertion of will, whether it 
be human will, or any other will that has the same 
spontaneity as that of which we are conscious as 
regards our own wills, is excluded from the idea 
of evolutionary derivation, the erection of evolu- 
tion into the rank of a general theory of universal 
application does seem to me either to banish God 
from our thoughts, or to reduce the idea of Him to 
such an abstraction as to land us in a sort of 
pantheism. 

Perhaps I may make my meaning clearer by 
means of an illustration. Imagine the earth to 
move round the sun as it actually does, describing 
an elliptic orbit with the sun in one focus, and with 
such a varying velocity that a line drawn from the 
sun to the earth sweeps out equal areas in equal 
times, but that the planets described orbits altogether 
different, in which those laws were not even approxi- 
mately obeyed. On that supposition we should be 
right in saying that the earth was impelled to the 
sun by a force varying inversely as the square of the 
distance; and we might substitute for the observed 
orbit of the earth, and the place of the earth in it at 
an assigned time, the orbit and the place which would 
result from calculation, after assigning their proper 
numerical values to a very limited number of what 
are called arbitrary constants, and we might calculate 
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beforehand the place of the earth at some future time. 
But we should have made no advance in explaining 
the retention of the earth in its orbit and the laws 
of its motion. "We could not refer the existence of 
this force, by means of which we were enabled suc- 
cinctly to express the motion of .the earth, to any 
known cause, that is, refer it to any general pro- 
perty of matter. If such there were, the other 
planets ought to move in orbits according to the 
same laws as the earth, which, by our supposition, 
they do not. The reason why, in the actual state of 
things, we are justified in saying that we have ex- 
plained the retention of the earth in its orbit, the 
form of the orbit, and law of the earth's motion in it, 
is that we have referred it all to a general property 
of matter, whatever the explanation of that property 
may be. It is because we have referred the motion 
to universal gravitation, to a force regulating the 
motions of the planets as well as the earth, of the 
components of a double star as well as the planets, 
that we say that we have explained the motions. It 
is this generality which allows us to speak of the 
theory of universal gravitation. To constitute evolu- 
tion a theory in a corresponding sense, we ought to 
be able to assign to it the same indefinite extension 
in time as we do to gravitation in space, in passing 
from one body to another situated elsewhere. Even 
then the two would not be theories in the same 
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sense ; for while one is positive the other is merely 
negative. The theory of gravitation specifies what 
is ; that of evolution merely excludes what lies out- 
side the operation of the natural forces (to use the 
word force in a very general sense) which are open 
to man's investigation, but without specifying, in very 
many cases, the particular process by which such or 
such a result was brought about from an anterior 
condition. It is only this assumption of indefinite 
applicability which, as it seems to me, brings 
evolution in its extreme form into conflict with 
theism. But perhaps few persons push it to this 
extreme. 

I have spoken of some of the tendencies of the 
adoption of the physical and biological doctrine of 
evolution in its relation to religious behefs. This, 
however, is only one special theory, and it may be 
well to consider the general influence of the tone of 
mind fostered by the study of natural science, in its 
relation to religious and moral questions. 

Now the pursuit of natural science engages a 
man pre-eminently in the endeavour to discover 
what is really true. Of course, I do not say that 
all truth belongs to natural science ; there may be, 
and we believe there are, truths, and very important 
ones, lying altogether outside its domain. I am 
speaking only of the mental qualities called into play, 
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not of the field of their exercise. In order to make 
progress in natural science, it is essential to lay 
aside, as far as may be, all prejudice, to keep the 
mind open to entertain for trial, and to examine, 
any fresh indication of truth from whatever quarter 
it may come. There is another faculty also called 
into exercise, which is akin to, but not identical 
with, the preceding ; I refer to the power of observa- 
tion. Two men may be engaged in similar researches, 
suppose experimental. Something, we will suppose, 
casually presents itself which lies outside the ques- 
tion which they were putting to nature. In the case 
of one of the men, the thing merely passes before 
his eyes, and he takes no notice of it, his mind, it 
may be, being absorbed by other matters. The 
other sees it, notices that it is something unex- 
pected and remarkable, and determines to follow 
it out. It may be that he does so at once ; it may 
be that he thinks it better first to complete what 
he is about, and he makes a memorandum of it as a 
thing to be further investigated. 

Now the same qualities of mind are called into 
play in the examination of what is, or professes to 
be, moral or religious truth. We should come to the 
examination with a simple desire to arrive at the 
truth ; not influenced by the wish to agree with this 
or that party, but ready honestly to adopt what, to 
the best of our judgment, is true ; not slavishly 
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surrendering our judgment to this or that man or 
party of men, though, of course, ready to show all 
due deference to those who, as we believe, are better 
qualified to come to a right conclusion than we 
are ourselves. This honest and yet humble pursuit 
of truth, and absence of party spirit, is, I cannot 
help thinking, promoted by the pursuit of natural 
science, where the same qualities of mind are called 
into play, though the field of their exercise is of a 
nature altogether different. If adherence to party 
takes the place of an honest following after the 
truth, the result is almost inevitably dissension be- 
tween those who ought to be united in the common 
pursuit of truth, though it cannot be expected that 
they should in every particular agree as to where 
the. truth lies. If adherence to party takes the 
place of honest seeking after truth, not only is 
dissension produced between those who somewhat 
differ, but also error tends to get stereotyped. 
Truth is one, but error is manifold; and if two 
persons or groups of persons differ as to what 
they believe to be true, one at least must be 
wrong, and it is very likely, indeed, that there 
may be errors on both sides: that each may be 
right as to some item or items as to which the 
other is wrong. If they would only compare 
notes in a friendly, truth-loving spirit the force 
of truth might prevail, and each might receive 



x] STUDY OF NATURAL SCIENCE. 253 

benefit from the other, and harmony between the 
two be promoted. 

But while, as I believe, the pursuit of natiaral 
science has a beneficial influence, even as regards 
matters belonging to a totally different sphere, it 
is, of course, possible that it may monopolise too 
much of the attention, and even, when too ex- 
clusively followed, may lead its votary to look down 
on truths which have to be laid hold of in quite 
a different way from that of the mere exercise of 
the intellectual powers. Furthermore, important 
as those powers are, they do not constitute the 
whole of the mind, and there is little play for the 
exercise of the feelings and affections in the study 
of natural science. Too exclusive a devotion to that 
one study may leave the mind highly developed and 
powerful as regards the powers called into play in 
that way, but, at the same time, dwarfed as regards 
certain other mental powers, which are equally im- 
portant in their proper place. But this is nothing 
peculiar to the study of natural science ; the same 
thing is liable to occur in a too exclusive pursuit 
of almost any branch of study ; only, the particular 
powers which are strengthened or else dwarfed 
will differ according to the nature of the study 
thus taken up. 

But if there is danger, on the one hand, that 
a man, whose main attention has been devoted 
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to the investigation of natural science, and the 
exercise of his reason in the pursuit, may be 
disposed to underrate the evidence for truths 
which cannot be made out by the exercise of 
the human reason alone, but which have to be 
assented to on the strength of evidence, in part, 
it may be, supernatural, there is surely danger on 
the other that one who has been in the habit of 
accepting, almost without question, what he believes 
to have been taught on a higher authority than that 
of man may be too much afraid of exercising his 
reason — including in that term his moral percep- 
tions — in the examination of the evidence for the 
supposed authority, and in the interpretation of 
what is supposed to be thus taught. There is 
danger that he may pay undue deference to the 
opinions of his party, or of those to whom he 
may look up, and try to stifle a still, small voice 
within, leading him to think that, in some respects, 
the real truth is somewhat different; it may be 
from undue fear of himself; it may be from want 
of reliance upon God to lead him to the truth; 
it may be from the inconvenience arising from 
differing from those with whom he was associated. 
Thus, instead of weighing the, whole of the evidence 
before him, and honestly deciding as best he can 
from the united testimony of all the witnesses, he 
is unduly biassed towards some particular opinion. 
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and so turns away from what is really the truth. 
If what is supposed to be taught on the highest 
authority is in apparent conflict, it may be, with 
the conclusions of science, it may be with the 
dictates of the moral sense, he is not arbitrarily 
to select one of the witnesses as alone worthy of 
credence, and reject the others, but to form the 
best judgment he can on the united testimony. 
Surely those words of Christ, " Why even of your- 
selves judge ye not what is right ? " imply that we 
are to use our moral sense in judging of what 
professes to be true in matters of religion, even 
though it comes from a source which we are disposed 
to regard as more or less authoritative. 

In training the mind in secular knowledge, we 
have instruction and we have education. We have 
to supply the mind with information from without ; 
but the way in which the instruction is conveyed 
makes a most material difference as to the effect 
produced. The highest form of instruction is that 
in which, while information is conveyed, the powers 
of the mind of the pupil are drawn out, and called 
into exercise. At the opposite pole we have that 
form of instruction which is vulgarly called " cram." 
I need not say how different is the effect of the two 
systems on the mind of the pupil. In the one case 
the mind is strengthened for the work of life, and 
kept in a healthy tone, just as the body is by whole- 
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some exercise. In the other, the reasoning powers 
are stunted for want of exercise ; the memory is 
loaded — might I not say overloaded ? — with a mass 
of ill-digested information, a good portion of which 
is likely, after a time,, to be forgotten; and if 
any question should arise as to the correctness of 
some item in this mass of professed knowledge, 
the man may be unable to defend it, and can 
merely fall back on the authority of his teacher, 
who, perhaps, may have made some mistake himself, 
or, perhaps, may have been misunderstood by his 
pupil. 

But as the mere conveyance of information by 
itself alone constitutes cram, the injurious effects 
of which I need not dilate on, so there may be an 
error of a diametrically opposite character in the 
mode of instruction. It may be that the teacher 
looks on it as the one thing needful that the mental 
powers of the pupil should be brought into exercise, 
and so reduces the information with which he sup- 
plies him to just the minimum required for giving 
him something on which he can set his mind to 
work. A pupil thus trained may be well able to 
exercise his mind on some very limited subject, but 
his range is restricted, and perhaps he may be some- 
what inclined to conceit, because he does not know 
enough to understand how much there is of which 
he is ignorant. Moreover, if he knew more, he 
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would have a wider range in which to choose some 
subject of inquiry on which his mind might be 
exercised ; and even as regards the one subject to 
which he has confined himself, his pursuit of it may 
be less successful than it might otherwise have been 
from his being unable to perceive the way in which 
it is allied to other subjects. The best system of 
instruction is one in which the conveyance of in- 
formation and the stimulation of the pupil's mind 
to exert itself, in the way we may suppose of 
original research or in some analogous manner, are 
blended in due proportion. 

I have referred to methods of secular instruction, 
^nd to what is generally admitted regarding their 
effects, with a view to drawing an analogy between 
that and advance in what we may call spiritual 
knowledge. If it be true that man is possessed of 
moral faculties, and also that a revelation has been 
made to him of things that he could not have 
arrived at merely by the exercise of his own 
powers, it stands to reason that both should be 
employed in his advance in spiritual things. If 
he allows his moral faculties to lie idle, taking 
everything on trust from his teachers, he gets into 
a condition having some analogy to that of the 
pupil in my illustration, who was merely crammed 
with information. If, on the other hand, he proudly 
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rejects everything that lies outside his natural 
powers, determined to trust to them alone, he re- 
sembles the pupil who worked in such a confined 
field that he remained ignorant of much that was 
important, and even in his own field was not able 
to advance as far as he might have done had he 
availed himself of information from elsewhere. 

Any divorce between natural theology and re- 
vealed religion is, in my opinion, to be depre- 
cated. In the study of natural theology we are 
not to shut our eyes to such light as may be 
thrown upon the subject by revealed religion, or 
to refuse to entertain for trial some solution of a 
difficulty felt by natural theology on the ground 
that the solution in question involves the super- 
natural. On the other hand, in the study of 
revealed religion we are not to reject the exercise 
of the moral faculties in forming our judgment as 
to whether what is asserted to be revealed is 
really so, and is rightly interpreted. The refusal 
to use our moral faculties in this way would put 
us into a position somewhat analogous to that of 
the pupil in the case first supposed. 

I have spoken of mental powers as exercised in 
the discrimination between truth and error in moral 
and religious matters. But it should always be 
borne in mind that there is something else con- 
cerned in the discovery of the truth besides the 
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mere exercise of the mental powers. It is a 
readiness to follow the path of duty when known. 
This clears the mental vision for perception of the 
truth. And that it should have this effect we can 
readily imagine. For what is duty but that which is 
right, and what is that which is right but that which, 
otherwise expressed, is according to the wiU of God ? 
The more the human will is conformed to the will of 
God, the more ready will the mind be to apprehend 
the truth of God. I have mentioned this merely as 
an effect conformable to human reason. But those 
who admit the authority of Christ will hardly fail 
to call to mind His own words : " He that doeth His 
will shall know of the doctrine whether it be of God 
or whether I speak of Myself." 

I now bring to a close my second course of 
Lectures, and take my leave of you as Gifford 
Lecturer. The conception of the Founder as to the 
nature of the Lectures which he established was 
a striking one, but, as I have already mentioned, 
it is one which I hardly think it possible to carry 
out in the contemplated manner. As I intimated at 
the outset, it was only this feeling that justified to 
my mind the acceptance of the of&ce. I felt that 
(in my opinion, at least) some deviation from the 
plan mentioned in the Will was necessary. Perhaps 
it might have been better if I had not ventured to 
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undertake the office, but left it to some one whose 
studies had lain in the direction of moral philosophy 
or natural theology. In consequence of my own 
studies having lain in a different field, I fear my 
Lectures have been rather wide of the mark de- 
signed. Still, it may be desirable, as intimated in 
Lord G-ifford's Will, that the subject should "be 
promoted and illustrated by different minds." 



APPENDIX 

Extracts from the Trust Disposition and Settle- 
ment of the late Adam Gifford, sometime one 
of the Senators of the College of Justice, Scotland, 
dated 21st August 1885. 

I, Adam Gifford, sometime one of the Senators of the 
College of Justice, Scotland, now residing at Granton House, 
near Ediaburgh, being desirous to revise, consolidate, alter, 
and amend my trust-settlements and testamentary writings, 
and having fully and maturely considered my means and 
estate, and the circumstances in which I am placed, and the 
just claims and expectations of my son and relatives, and 
the modes in which my surplus funds may be most iisefully 
and beneficially expended, and considering myself bound to 
apply part of my means in advancing the public welfare and 
the cause of truth, do hereby make my Trust-deed and latter 
Will and Testament — that is to say, I give my body to the 
earth as .it was before, in order that the enduring blocks and 
materials thereof may be employed in new combinations ; 
and I give my soul to God, in Whom and with Whom it 
always waSj to be in Him and with Him for ever m closer 
and more conscious union ; and with regard to my earthly 
means and estate, I do hereby give, grant, dispone, convey, 
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and make over and leave and bequeath All and Whole my 
whole means and estate, heritable and movable, real and 
personal, of every description, now belonging to, or that 
shall belong to me at the time of my death, with all 
writs and vouchers thereof, to and in favour of Herbert 
James Gifford, my son ; John Gifford, Esquire, my brother ; 
Walter Alexander Ealeigh, my nephew, presently residing 
in London ; Adam West Gifford, W.S., my nephew ; Andrew 
Scott, C.A., in Edinburgh, husband of my niece ; and Thomas 
Raleigh, Esquire, barrister-at-law, London, and the survivors 
and survivor of them accepting, and the heirs of the last 
survivor, and to such other person or persons as I may 
name, or as may be assumed or appointed by competent 
authority, a majority being always a quorum, as trustees 
for the ends, uses, and purposes aftermentioned, but in 
trust only for the purposes following : (Here follow the 
first ten purposes.) And I declare the preceding ten 
purposes of this trust to be preferable, and I direct 
that these ten purposes be fulfilled in the first place 
before any others, and before any residue of my estate, 
or any part thereof, is disposed of, and before any 
residue is ascertained or struck, declaring that it is only 
what may remain of my means and estate after the said 
ten purposes are fulfilled that I call herein the "residue" 
of my estate, and out of which I direct the lectureships 
aftermentioned to be founded and endowed. And in 
regard that, in so far as I can at present see or antici- 
pate, there will be a large "residue" of my means and 
estate in the sense in which I have above explained the 
word, being that which remains after fulfilling the above 
ten purposes, and being of opinion that I am bound if 
there is a " residue " as so explained, to employ it, or 
part of it, for the good of my fellow-men, and having 
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considered how I may best do so, I direct the " residue " 
to be disposed of as follows : — I having been for many 
years deeply and firmly convinced that the tnie know- 
ledge of God, that is, of the Being, Nature, and Attributes 
of the Infinite, of the All, of the First and the Only 
Cause, that is the One and Only Substance and Being, 
and the true and felt knowledge (not mere nominal 
knowledge) of the relations of man and of the universe to 
Him, and of the true foundations of all ethics and morals, 
being, I say, convinced that this knowledge, when really 
felt and acted on, is the means of man's highest wellbeing, 
and the security of his upward progress, I have resolved, 
from the "residue" of my estate as aforesaid, to institute 
and found, in connection, if possible, with the Scottish 
CTniversities, lectureships or classes for the promotion of 
the study of said subjects, and for the teaching and 
diffusion of sound views regarding them, among the 
whole population of Scotland, Therefore, I direct and 
appoint my said trustees from the " residue " of my said 
estate, after fulfilling the said ten preferable purposes, to 
pay the following sums, or to assign and make over 
property of that value to the following bodies in trust : — 
First, To the Senatus Academious of the University of 
Edinburgh, and failing them, by declinature or otherwise, 
to the Dean and Faculty of Advocates of the College 
of Justice of Scotland, the sum of £25,000. Second, 
To the Senatus Academicus of the University of Glasgow, 
and failing them, by declinature or otherwise, to the 
Faculty of Physicians and Surgeons of Glasgow, the sum 
of £20,000. Third, To the Senatus Academicus of the 
University of Aberdeen, whom failing, by declinature or 
otherwise, to the Faculty of Advocates of Aberdeen, the 
sum of £20,000. And Fourth, To the Senatus Academicus 
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of the University of St. Andrews, whom failing, by de- 
clinature or otherwise, to the Physicians and Surgeons of 
St. Andrews, and of the district twelve miles round it, 
the sum of £15,000 sterling, amounting the said four 
sums in all to the sum of £80,000 sterling; but said 
bequests are made, and said sums are to be paid in 
trust only for the following purpose, that is to say, for 
the purpose of establishing in each of the four cities of 
Edinburgh, Glasgow, Aberdeen, and St. Andrews, a Lecture- 
ship or Popular Chair for " Promoting, Advancing, Teaching, 
and Diffusing the study of Natural Theology," in the widest 
sense of that term, in other words, "The Knowledge of 
God, the Infinite, the All, the First and- Only Cause, the 
One and the Sole Substance, the Sole Being, the Sole 
Reality, and the Sole Existence, the Knowledge of His 
Nature and Attributes, the Knowledge of the Eelations 
which men and the whole universe bear to Him, the 
Knowledge of the Nature and Foundation of Ethics or 
Morals, and of all Obligations and Duties thence arising.'' 
The Senatus Academicus in each of the four Universities, 
or the bodies substituted to them respectively, shall be 
the patrons of the several lectureships, and the adminis- 
trators of the said respective endowments, and of the 
affairs of each lectureship in each city. I call them for 
shortness simply the "patrons."' Now I leave all the 
details and arrangements of each lectureship in the hands 
and in the discretion of the "patrons" respectively, who 
shall have full power from time to time to adjust and 
regulate the same in conformity as closely as possible to 
the following brief principles and directions which shaU 
be binding on each and all of the "patrons" as far as 
practicable and possible. I only indicate leading principles. 
Fint, The endowment or capital fund of each lectureship 
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shall be preserved entire, and be invested securely upon 
or in the purchase of lands or heritages which are likely to 
continue of the same value, or increase in value, or in such 
other way as Statute may permit ; merely the annual pro- 
ceeds or interest shall be expended in maintaining the 
respective lectureships. Second, The " patrons " may delay 
the institution of the lectureships, and may from time 
to time intermit the appointment of lecturers and the 
delivery of lectures for one or more years for the pur- 
pose of accumulating the income or enlarging capital. 
Third, The lecturers shall be appointed from time to time, 
each for a period of only two years and no longer, but 
the same lecturer may be reappointed for other two 
periods of two years each, provided that no one person shall 
hold the office of lecturer in the same city for more 
than six years in all, it being desirable that the subject 
be promoted and illustrated by different minds. Fourth, 
The lecturers appointed shall be subjected to no test of 
any kind, and shall not be required to take any oath, or 
to emit or subscribe any declaration of belief, or to make 
any promise of any kind ; they may be of any denomi- 
nation whatever, or of no denomination at all (and many 
earnest and high-minded men prefer to belong to no 
ecclesiastical denomination) ; they may be of any religion or 
way of thinking, or, as is sometimes said, they may be of 
no religion, or they may be so-called sceptics or agnostics 
or free-thinkers, provided only that the "patrons" will use 
diligence to secure that they be able reverent men, true 
thinkers, sincere lovers of and earnest inquirers after truth. 
Fifth, I wish the lecturers to treat their subject as a strictly 
natural science, the greatest of all possible sciences, indeed, 
in one sense, the only science, that of Infinite Being, without 
reference to or reliance upon any supposed special exceptional 
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or so-called miraculous revelation. I wish it considered just 
as astronomy or chemistry is. I have intentionally indi- 
cated, in describing the subject of the Lectures, the general 
aspect which personally I would expect the Lectures to bear, 
but the lecturers shall be under no restraint whatever in 
their treatment of their theme ; for example, they may freely 
discuss (and it may be well to do so) all questions about 
man's conceptions of God or the Infinite, their origin, 
nature, and truth, whether he can have any such conceptions, 
whether God is under any or what limitations, and so on, as 
I am persuaded that nothing but good can result from free 
discussion. Evxih, The Lectures shall be public and popular, 
that is, open not only to students of the Universities, but to 
the whole community without matriculation, as I think that 
the subject should be studied and known by all, whether 
receiving University instruction or not. I think such know- 
ledge, if real, lies at the root of all wellbeing. I suggest 
that the fee should be as small as is consistent with the due 
management of the lectureships, and the due appreciation 
of the Lectures. Besides a general and popular audience, 
I advise that the lecturers also have a special class of 
students conducted in the usual way, and instructed by 
examination and thesis, written and oral. Seventh, As to 
the number of the Lectures, much must he left to the dis- 
cretion of the lecturer, I should think the subject cannot be 
treated even in abstract in less than twenty Lectures, and 
they may be many times that number. Eighth, The 
"patrons " if and when they see fit may make grants from 
the free income of the endowments for or towards the publi- 
cation in a cheap form of any of the Lectures, or any part 
thereof, or abstracts thereof, which they may think likely to be 
useful. Ninth, The " patrons " respectively shall all annually 
submit their accounts to some one chartered accountant in 



APPENDIX. 267 

Edinburgh, to be named from time to time by the Lord 
Ordinary on the Bills, whom failing, to the Accountant of 
the Court of Session, who shall prepare and certify a short 
abstract of the accounts and investments, to be recorded in 
the Books of Council and Session, or elsewhere, for preserva- 
tion. And my desire and hope is that these lectureships 
and lectures may promote and advance among all classes of 
the community the true knowledge of Him Who is, and 
there is none and nothing besides Him, in Whom we live 
and move and have our being, and in Whom all things 
consist, and of man's real relationship to Him Whom truly 
to know is life everlasting. If the residue of my estate, in 
the sense before defined, should turn out insuflficient to pay 
the whole sums above provided for the four lectureships (of 
which shortcoming, however, I trust there is no danger), 
then each lectureship shall suffer a proportional diminution ; 
and if, on the other hand, there is any surplus over and 
above the said sum of £80,000 sterling, it shall belong 
one-half to my son, the said Herbert James Gifford, in life- 
rent, and to his issue other than the heirs of entail in fee, 
whom failing, to my unmarried nieces equally in fee ; and 
the other half shall belong equally among my unmarried 
nieces. And I revoke all settlements and codicils previous 
to the date hereof if this receives effect, providing that any 
payments made to legatees during my life shall be accounted 
as part payment of their provisions. And I consent to 
registration hereof for preservation, and I dispense with 
delivery hereof. In witness whereof, these presents, written 
on this and the six preceding pages by the said Adam West 
Gifford, in so far as not written and filled in by my own 
hand, are, with the marginal notes on pages four and five 
(and the word "secluding" on the eleventh line from top 
of page third, being written on an erasure), subscribed by 
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me at Granton House, Edinburgh, this twenty-first day of 
August Eighteen hundred and eighty -five years, before 
these witnesses, James Foulis, Doctor of Medicine, re- 
siding in Heriot Row, Edinburgh, and John Campbell, 
cab driver, residing at No. 5 Mackenzie Place, Edin- 
burgh. Ad. Gipfoed. 



James Foulis, M.D., Heriot Row, 
Edinburgh, witness. 

John Campbell, cab driver, 5 
Mackenzie Place, mtness. 
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The following Index applies to both of the author's courses of 
Gifford Lectures ; the first (referred to as i. ) delivered and pub- 
lished in 1891, the second (ii.) forming the present volume. 



Aqony, Christ's, ii. 219 

Alcoliolic beverages, trade in, i. 
253 

Aspirations of man, i. 137, 140 ; 
ii. 186 ; satisfied by Christian- 
ity, 200 

Atmosphere, condition of, in re- 
lation to weather, i. 220 

Atomic theory, ii. 123 

Bacillajby layer, ii. 66 

Bargains, i. 251 

Beauty, evidence of design in, i. 
203 ; ii. 102 

Benevolence, i. 249 ; Divine, evi- 
denced by provisions for enjoy- 
ment, ii. 106 

Bentley, letter from Newton to, 
ii. 15 

Biology, laws in, ii. 238 

Brewster's theory of colour sensa- 
tion, i. 208 

Capital punishment, lawfulness 

of, i. 70 
Causation, idea of, i. 8, 10 
Character, formation of, i. 104 
Charity, regulation of, i. 257 ; 

ii. 176 



Chemical affinity, ii. 36 ; change, 
114 ; equivalents, 122 ; sub- 
stances, 112 

Clifford, illustration by, i. 105 

Colour, a source of enjoyment, 
ii. 99 ; perception of, i. 206 ; 
sensation, triplicity of, ii. 
100 

Coloured globules in retina, i. 
209, 211 

Commercial morality, i. 239 

Conflict between duty and prac- 
tice, ii. 196 

Co-operation of different minds, 
utmty of, i. 176 

Corresponding points in retinas, 
ii.- 73 

Creative acts, arguments against, 
examined, ii. 145 ; compatible 
with evolutionary progress, 
148 ; idea of successive, 155 

Creation of man, mode of, left 
open, i. 118 

Cruelty to animals, i. 258 

Dalton's atomic theory, ii. 123 
Darwinian theory, i. 41, 267 
Death, human, anomalies con- 
nected with, i. 89, 123 ; sur- 
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viva! of, ii. 197, 230 ; whether 
intended for man, 178 

Definite proportions in ohemistrj', 
ii. 115 

Design, i. 113 ; ii. 60 ; argu- 
ment for, as affected by evolu- 
tion, i. 38 ; evidence of, in 
structure of eye, ii. 85 ; evi- 
dence of, strongest for living 
things, 138 ; how Icept out of 
sight, i. 17, 19 

Designing mind, conception of, 
behind second causes, i. 15 

Difficulties, frank recognition of, 
ii. 189 

Duty in relation to perception of 
truth, ii. 258 ; knowledge of, 
i. 224 

Education and instruction, ii. 
255 ; of human race, 185 

Ego, theory of the, i. 95 

Electricity, ii. 35 

Electromagnetic theory of light, 
ii. 12 

Elements, chemical, whether com- 
pounded, ii. 127 

Eternity, difficulty of conception 
of a past, i. 84 ; past, of pre- 
sent order inadmissible, 19 

Ether, luminiferous, ii. 10 ; con- 
stitution of the, 18, 31 ; pos- 
sible relation of, to gravita- 
tion, 16 

Evil, good arising out of, i. 147 

Evolution, i. 266 ; ii. 234 ; bene- 
ficial moral influence of, 241 ; 
influence of adoption of, i. 268 ; 
limitation of, ii. 143 ; not a 
cause, 244 ; nor a theory, 
246 ; of the solar system, i. 
31 ; of the earth, ii. 134 ; 
signification of, i. 49, 165 ; 
relation of, to theism, 51 

Evolutionary origin of chemical 
elements, Ii. 132 

Explanations, danger of alleged, 
i. 157 



Faraday's electromagnetic in- 
duction, ii. 13 

Fear, insufficiency of motive of, 
i. 134 

Forfeiture involved by wrong- 
doing though abandoned, i. 
185 

Freedom of choice may exist in 
a sinless state, i. 149, 154 

Free will, a higher condition than 
that of an automaton, i. 29 ; 
and foreknowledge, 158 ; in 
man implies will in God, 22 

Presnel, tranverse vibrations, ii. 
18 

Future happiness, regard to, not 
selfishness, i. 124 ; state, 82 

Gentleness of Christ, ii. 218 
Gifford foundation, i. 31, 107, 
112; ii. 2, 163, 186, 216, 
223, 225, 259 
Gifford, "Will of Lord, ii. 261 
Glauber's salt, experiment with, 

ii. 43 
God.difficulty of reconciling differ- 
ent attributes of, i. 160 ; origin 
of belief in existence of, 3 ; 
threefold presentation of idea 
of, 164 
Gravitation, reason for suspecting 
it to be a consequence, i. 13 ; 
superadded to laws of motion, 
ii. 34 ; whether an evidence of 
design, 91 

Habits, formation of, i. 104, 182 

Heavenly bodies, enormous dist- 
ances of the, ii. 4 

Heredity, moral difficulty ex- 
plained by, i. 79 

Hertz's researches, ii. 13 

Hill, Dr. , reflex action and voli- 
tion, ii. 51 

Hope and fear, due balance of, i. 
132 

Humanity, conception of God 
through the veil of, i. 197 
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Hygens, double refraction, etc., 
ii. 17 

Idolatry, tendency to, ii. 213 

Immaterial agency, admission of, 
ii. 50 

Immortality, restitution of, i. 
136 

Incarnation, ii. 192 

Indistinctness of duty may be 
beneficial, i. 151 

Innate ideas of right and wrong, 
i. 228 

Insincerity, i. 241 

Instantaneous transmission of in- 
telligence, ii. 33 

Instruction and education, ii. 255 

Intrinsic power of Christ's teach- 
ing, ii. 217 

Kelvin, Lord (see Thomson) 
Kepler's laws, i. 10, 105 ; ii. 248 
Krakatoa, barometric disturbance 

due to, ii. 29 ; eruption, sound 

of, 29 

Law, existence of, in the organic 

world, i. 114 ; ii. 238 
Leibnitz's theory of future punish- 
ment, i. 133 
Life on earth, meteoric origin of, 

i. 173 ; origin of, 170 
Light, electromagnetic theory 

of, ii. 12 ; theories of, 10 ; 

velocity of, 9 
Limitation of evolution, ii, 240 ; 

of natural theology, 229 
Limitations, whether God is under 

any, i. 25 
Livingstone's experience, i. 65, 

229 

Magnetism, ii. 35 

Man, origin of, i. 72 ; original 

moral state of, 119 ; special 

origin of, ii. 151, 165 
Marriages, lawfulness of certain, 

i. 262 



Materialism, i. 93, 100 ; ii. 45 ; 
deductions from, 53 

Maxwell, composition of colours, 
i. 209 ; ii. 100 ; electromag- 
netic theory of light, 12 

Memory, i. 106 

Miracles, abstract possibility of, 
i. 24 

Moral condition, original, of man, 
ii. 182 ; moral evil, how recon- 
cilable with character of God, 
i. 29 ; renovation, 140 

Morality, Christian, general recog- 
nition of, ii. 195, 215 

Motives for performance of duty, 
ii. 202, 211 

Multiple proportions, chemical 
law of, ii. 120 

Muscles for rotating eyeballs, ii. 
78 

Natural science, moral influence 

of study of, ii. 250 
Natural selection a theory, 246 
Natural theology and revealed 

religion, 258 
Nature, origin of system of, i. 

113 
Northern Crown, new star in, i. 

168 

Obedience to the law, i. 259 
Omnipresence, union of, with care 

for individuals, i. 53 
Opium trade, i. 255 
Origin of man, i. 72, 119 ; ii. 

151, 165, 168, 176 

Pain, lawfulness of infliction of, 
on animals, i. 66 ; reconcilable 
with Divine benevolence, 27 

Parental government of God, i. 
128 

Perception of image on retina, ii. 
64 

Personality, signification of, as 
applied to God, i. 7, 18, 52 

Phonograph, i. 96 

Plato, views of, i. 102 
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Polarisation of light, ii. 17 
Polygamy, treatment of, i. 246 
Posterity, forethought for, i. 64 
Prayer for material advantage, i. 

215 ; theory of, 59, 214 
Promises, fulfilment of, i. 242 
Prout's hypothesis, ii. 129 

Eeason, exercise of, in religion, 

11. 255 
Reflex action, ii. 51 
Eeliance on God, ii. 221 
Hesolnteness of Christ, ii. 219 
Eesurrection, difficulty removed 

by, i. 97, 199 
Right, what is supposed to he, to 

he followed, i. 130 
Rods and cones of retina, ii. 67 

Science and religion, relations 

between, i. 264 
Self-interest, exclusive regard to, 

ii. 174 
Sensation of form, requirements 

for, ii. 69 
Sight, sense of, ii. 62 
Bin, alienation produced by, i. 
56 ; complete deliverance from, 
ii. 209 ; God not the Author of, 
i. 78 
Sound, conveyance of, to great 
distances, ii. 29 ; minuteness 
of aerial excursions in, 30 
Special origin of man, difficulties 

removed by, i. 72 ; ii. 168 
Species, origin of, i. 45 ; ii. 149 
Spirit, indwelling, ii. 223 
Squinting, cure of, ii. 83 
Suffering, vicarious, i. 143 
Superaddition of physical influ- 
ences, ii. 34 ; of vital, 40 
Supernatural, not to besummarily 

rejected, ii. 22 
Survival of death, i. 90, 121 ; ii. 
197, 230 



Tait, directing power, ii. 47 
Theories, relation of, to laws, 

i. 8 
Thomson, Sir W., origin of life, 

i. 174 ; vortex atoms, ii. 133 
Thought, materialistic theory of, 

i. 93 ; psychic theory of, 91 
Threefold presentation of God, ii. 

224 
Transmutation, continuous, of 

organisms not proved, i. 116 
Trinity, ii. 224 

Tripartite nature of man, i. 102 
Truthfulness, i. 223 

Uniformity of moral laws in 
relation to free wiU, i. 180 

Union of Divine and human 
natures, ii. 192 

Utilitarian school of moralists, i. 
226 

Variation observed in organisms, 

i. 114 
Vicarious suffering, i. 142 ; ii. 

197 
Vision, single, with two eyes, ii. 

72 
Vital force, ii. 46 ; phenomena, 

distinctness of, 40 
Vivisection, i. 68 
Volition and reflex action, ii. 

51 

Watch, evidence of design afforded 
by a, i. 15 

Weather, prayer for, i. 215 

Will, led up to, by vital pheno- 
mena, ii. 47 

Work, quality of, according to 
motive, Ii. 204 

Younq's theory of colour sensa- 
tion, i. 208 ; ii. 100 ; theory of 
transverse vibrations, 18 
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